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(57) Abstract 

Compounds of formula (I), or a phamiaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof, wherein, for example, 
HET is an optionally substituted C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms independently selected from N, O 
and S; Q is selected from, for example, Ql and (22: R^ and R^ are independently hydrogen or fluoro; T is selected from a range of groups, 
for example, an N-linked (fully unsaturated) 5-membered heteroaryl ring system or a group of formula (TC^): wherein Rc is, for example, 
R*^CO-. R^^soj- or R^^CS-; wherein R*^ is, for example, optionally substituted (l-10C)alkyl or R'^(0)0(l-6C)alkyl wherein R''* is 
optionally substituted (l-lOOalkyl; are useful as antibacterial agents; and processes for their manufacture and pharmaceutical compositions 
containing them are described. 
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HETEROGYCLYL AMINO METHYLOXA ZOLIDINONES AS ANTTOACTERIALS 



The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing a substituted oxazolidinone ring. This invention further relates to 

5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The intemational microbiological community continues to express serious concem 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded primarily as effective against Gram-positive pathogens because of their particularly 
good activity against such pathogens. 

15 Gram-positive pathogens, for example St^hylococci, Enterococci, Streptococci and 

mycobacteria, are particularly important because of the development of resistant strains which 
are both difiBcult to treat and difficult to eradicate fi:om the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 
methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 

20 Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to 
vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 

25 steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pathogens. 

Certain antibacterial compounds containing an oxazolidinone ring have been described 
in the ait (for example, Walter A. Gregoiy et al in J.Med.Chem. 1990, 33, 2569-2578 and 
Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1 156-1 165). Such antibacterial oxazolidinone 
30 compounds with a 5-methylacetamide sidechain may be subject to mammalian peptidase 
metaboUsm. Furthermore, bacterial resistance to known antibacterial agents may develop, for 
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•2. 

5 ""-pounds containing new ptamacophores. 

oxazol^one rin. which haa ac,ivi„ agai., 0,a.-po,«vc paftol 
-.«a.gMRSAan.M.CKSan,i„pa,«cnia,,agai„.va.o.^'c«iCXce 

pi.»nacc„noaIly.accep«caa,Ura«i.viv.h^,^„«.„^^^ 

o 

A 

15 

wherein 

I or. J! • '""''"'''""'''^^"''^•""'"■■-'vailablccart.onatoby 

Q.toxy,(1.4C)aU:oxycarbo„y, and halog^ and/or on an available mmigcnaton, 

(pn.v.dedd^U,ertngisno.me,eby,„a«nnaed)by(MC)ancyl- 
or 

HBTiaaC-Med6-n,e.be„dhe»,„a,y,™,,<,„,^^j„3„. 



Q is selected from Ql to Q9 > 
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10 




R3 



T- 




Ql Q2 



Q3 Q4 Q5 Q6 




Br ^B, Xq^B, 



Q7 Q8 Q9 

1 5 wherein and are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; B, is O or S (or, in Q9 only, NH); X^, is O, S or N-R* 
(wherein R' is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms 

20 (when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
A, when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the hnking bond shown; 



wo 00/21960 

PCT/GB99/03299 



-4- 



Wherein T is selected from the groups in fTA) to (Tn\ K.i . u • 

(TA) T,s selected from the following groups:- 

(TAa) ARl. ARl-(l-4C)alkyl-, AR2 (carbon linked) ARS- 

5 (TAb)ARl-CH(OH).AR2-CH(OH),AR3-CH(OH)- 
(TAc) ARl-CO-,AR2-CO-.AR3-CO-.AR4-CO-; 
(TAd) AR1-0-, AR2-0-. AR3-0-; 

(TAe) ARl-S(0)q-,AR2-S(0V; AR3-S(OV(qisO, , or2)- 

(TB) T is selected from the following groups :- 
15 (TBa) haloor(1.4C)aIkyl 

20 (TBb) -NRv'Rw' ; 

(TBc) eftenyl. 2.„-40Ilcy,«henyl, 2-cyan„eae„y,, 2<ya„o.2.((MCWkv,Wh , , 
.^e„.,2..^.,0.C..M..en.,2.«.^^^^^^^ 
40alkoxycaA„„y,)«h„rt2.(ARl)^e„yU-(AR2)ahe„y,. 
(TBd)R"CO..R.«S(O),-(,is0.1or2)orRTS- 

(^''"J CVlorCY2; 

Z2, r''°'"'''-'''*°~''-«~H-NRvRw.«he„y, 2^,. 

«l .if-i „, u °'™'>-''-«MC)alkyl)elhenyl, 2-mtro«haiyl 2-nilro 2 

«'-^)*y«=*-y,,2K(.^C)aflcyl»^„,^™,,^^,_ 

4q*~.yi)etay,. 2.(AR.,e«,e„y, „2^^^^^,^ „ 

<rm 0^^^, (°P«°-^'v-^«i.u,.d33dcii«.MTBa,*ove,o.by(, 
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4C)alkylS(0)pNH- or (U4C)alkylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 
wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv* is hydrogen, (1- 
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 
CO- or (1.4C)alkylS(0)q- (q is 1 or 2); or 

5 

(TC) T is selected from the following groups > 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from 0, N and S (optionally oxidised), and linked via a ring nitrogen or 
sp^ carbon atom; 

10 (TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp^ or sp' carbon atom, which monocyclic ring is fully saturated other than (where 
appropriate) at a linking sp~ carbon atom; 

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 
1 5 heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp^ or sp^ carbon atom, which monocyclic ring is fully saturated 
other than (where appropriate) at a linking sp^ carbon atom; or 

(TD) T is selected from the following groups 

20 (TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp^ or sp- carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is 
(i) fully saturated other than (where appropriate) at a linking sp^ carbon atom; 

25 (ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the linking position when the link is via a nitrogen atom or an sp^ carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 
(iii) optionally further substituted on an available ring carbon atom; or 
(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 

30 sp^ or sp^ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further 0 or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
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ring system is 



(i) fully samrated ofcer (where app„,pria,e) a, a Mng , 



sp- carbon atom; 

^c)- group in t 

atoms away fronx the linking position when the link is via a nitn,, 

^ 2r""=-^'"'----°^---u..a..a.::7.:;::™ 

(iii) optionally ftete substitoted on an avaflabk ring carton ^■ 
wherein Rc ia selected from groups (Rcl) ,o (Rc5) :. 
•0 <';«C,a,ky,(op..„„a„,substoedby.neor„„reO-4C)a.lanoy,groupa(^^^ 

mfluoro.*yUMC,aUc„xycarto„ylph«,yUo«s„bsti™edasforARd:fined 
h™.<MC,a,,^^,O,,.<,.0ao.2);or.onanyb«*e^ 

6C,a«.y, Chain, op«»al,ysnba.««edbyoneo,n,oreg„,„p3,,„c,„db,gg^^^ 
^^yy each independency selected fto„ hydroxy and fluoro. and/„, opti»^„ 

1 4C)alkyl,, (I.6C)alka„oyl™„„. (l-4C)alloxycart„nylannno.M^MC)alkyl.lHl. 

20 wherein R" is selected fern (Rc2a) to (Ro2e):- 

^'^ ^'•^.AR2.AR2b.AR3,AR3a.AiUb..«4.Ail4.Cyi,Cy2. 

fflW*> '•'*°«=^('-«»"xycartonyl.,rifl„„„„e,hy,..NRvR„[„hereinRvis 
>*.™or,^al^,,„,,,^^,„„,,,^,^,^^,^^^^^^^^ 

o^^U.cya„.,„,,e,aM)ethenyl,..^^ 
-^5 2-{(l-4C)alkylammocarbonyl)ethenyl, 

^«.-4C,alK„xyca*o„yl)e,henyl, 2,ARl)ethenyl, 2^AR2)ethenyl. 2<AR2a,e.ta.yl. 
rifc2c; (l-IOQaUcyl 

(optionally substihttedhy one or.„re^,^„,,^^^^^^^^^ 

30 4Qa«coxy,MC«oxyKMC,al.„xy.(MC,al,«n„y,,ph„sph„^l,o4o^L 
.ono-anddi,,^^,,,,,,^,^^ X^^^^^^ 



wo 00/21960 



-7- 



PCT/GB99/03299 



4Qalkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)aIkoxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(I- 
5 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)alkyIarainocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N., fluoro(l-4C)alkylS(0)pNH., 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)aIkylS(0)q-' [the (MC)alkyl group of (1- 

1 0 4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (MC)alkanoyl, phosphoryl [-0-P(0)(0H)2, and mono- anddi-(MC)alkoxy 
derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)aikoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy, (l- 

1 5 4C)alkylamino, di(( 1 -4C)alkyl)amino, ( I -6C)alkanoylamino, ( 1 -4C)alkoxycarbonylamino, N- 
(l-4C)alkyl-N-(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l- 
4C)alkyI)aminocarbonyl, (l-4C)alkylS(0)pNH., (l-4C)alkylS(0)p-((l-4C)alkyI)N., (1- 
4C)aIkylS(0)q., ARl.S(0)q- , AR2-S(0)q- , AR3-S(0)q- and also AR2a, AR2b, AR3a and 
AR3b versions of AR2 and AR3 containing groups], CYl, CY2, ARl, AR2, AR3, AR1-0-, 

20 AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, AR3-NH- 
(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
AR3 containing groups} ; 

(Rc2d) R'^C(0)0(l-6C)alkyl wherein R*^ is ARl , AR2, (l-4C)alkylamino (the (1- 

4C)alkyl group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), 
25 benzyloxy-(l-4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for (Rc2c)}; 
(Rc2e) R*^0- wherein R'^ is benzyl, (l-6C)alkyl {optionally substituted as defined for 
(Rc2c)}, CYl, CY2 or AR2b; 

(Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-((l- 
4C)alkylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
30 ((1 -4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 
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X 

N ^X" 

(Sc3a) 

wherein X" is -OR". -SR", -NHR' W .N(R"), ■ 

«cO 'rityl,ARI.AR2,AR2a,AS2b.AR3.AR3a,AR3b- 

ffcfl RdOC(Re)=CH(C.O)., RfC(=0)C(=0)., RgN=C(Rh,C(=O).0, 

Re»e^erf„^a,3-4C).^,e„ehai,«R,i.H^^ 

^ '«i-y<^a.M..C).i^,.ARi,L. 

AR2a. AR2b and Rj is hydrogen or (l-6C)aIkyI; 
whorein 

AW is an „p«„„al,y subsdn„ed phenyl or opdonaily subsUtuttdnaphthyl- 

20de^e„f„„sa:n..on,..nocy,iche,e™a^,ri„,.«^„,^,„„^,^ 
»^^«denUyseleeM6on.O.Ka^S(b„.„„.eon<aining3nyO^.O-SorS^^ 
A«..«Hy^^,^,^„^^ 

25 "toil ifthenng IS Mt thereby quaieraised; 

AH2b is a fully hydrogenated version of AR2 fi e ,. ■ 

...^ . ™°"^('*AR2 systems having no imsauraaon), 

hnked v,a a nng carbon atom or linked via a ring nitrog«, atom- 

AR3,s an optionally substituted 8, ,.or><Mnembe,ed.fimyn„sa.u,a.ed(i.,„i,hU,e 
maxunum degree of .saltation) bioyclic hete^aryl ring cont^ning up to four heteroatoms 
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independently selected from O, N and S (but not containing any O-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 
AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), Hnked via a ring carbon atom, or linked via a ring nitrogen 
5 atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 

linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 

comprising the bicyclic system; 
10 AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 

maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom in any of the rings comprising the tricyclic system; 

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
1 5 the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 

atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic system; 

CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

20 In this specification, where it is stated that a ring may be linked via an sp^ carbon 

atom, which ring is fully saturated other than (where appropriate) at a linking sp^ carbon atom, 
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double bond. 

In another embodiment, (Rcl) is as defined above other than the optional phenyl 
substituent on (l-6C)alkyl is optionally substituted as for ARl defined hereinafter; and 

25 (Rc2c), is as defined above and further includes carboxy as an optional substituent on R^^ as 
(l-lOC)alkyl. 



30 



(TAO When T is an optionally substituted N-linked (fully unsaturated) 5-membered 
heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a 
group of formula (TAfl) to (TAf6) below (particularly (TAfl), (TAf2), (TAf4) and (TAf5), 
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and especialIy(TAfl)and/or(TAf2)). The abovepreferred values of(TAf)ar.partic^^^ 
preferred when present m Ql or Q2, especially Ql. 




R6 

I. N- 




R6 

(TA12) 






N- 



R6 



R4 



R6 



N 



^^'^ (TAfS) (TAf6) 

10 wherein : 

R« is selected (independently where appropriate) fiom hydrogen. (MQalkyl. (1- 
4C)alkoxycarbonyl, (l-4C)alkanoyl, carbamoyl and cyano; 

and are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro (1- 
4C)alkoxy. (l-4C)alkylS(0V «l - 0. 1 or 2). (l-4C)alkanoyl. (MQalkoxycarbonyl (2- 
15 4C)allcanoyloxy-(MC)alkyl,benzoxy-(l-4C)allcyl,(2-^^^^^ . 
NRvRwand(I-4C)alkyl (optionally substituted by hydroxy, trifluoromethyl. cyano. ni^o (1- 
4C)alkoxy. (MQallcylS(OV (d >s 0. 1 or2), (l-4C)allcoxyc.bonyl. (MQalkanoylamino. 
-CONRvRw. -NRvRw; wherein RvRw is hydrogen or (MQalkyl; Rw is hydrogen or (1- 
4C)alkyl}; ^ V 

20 or R^ is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R^ and R' is selected from the above list of R^ and R^ values, and the other is 
selected from one of the groups in (TAfa) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal) 
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(TAfal) 

wherein Z°is hydrogen or (l-4C)alkyl; 

X" and are independently selected from hydrogen, (l-4C)alkyl, (MQalkoxycarbonyl, 
5 halo, cyano, nitro, (l-4C)alkyIS(0)q- (q is 0, 1 or 2), RvRwNSOr, trifluoromethyl, 

pentafluoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogwi or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]; or 

one of X" and is selected from the above list of X° and Y" values, and the other is 

selected from phenyl, phenylcarbonyl, -S(0),-phenyl (q is 0, 1 or 2), U- 
10 (phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-C0-, (AR2)-S(0)q- (q is 0, 1 or 2), 

N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be 

optionally substituted by up to three substituents independently selected from (l-4C)alkyl, 

cyano, trifluoromethyl, nitro, halo and (MQalkylsulfonyl; 

(TAJh) an acetylene of the formula -s-H or *(l-4C)alkyl; 
15 (TAfc) .X'-Y'-AR2, -X'-Y'-AR2a, -X'-Y'-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'- 

AR3b; 

wherein X' is a direct bond or -CH(OH)- and 

Y' is -(CH,)„-, -(Ciy„-NH-(CH^„-, -CO-(CH^„-, -CONH-(CHj)„., -C(=S)NH-(CHj)„- or - 
C(=0)0-(CH^„-; 
20 or wherein X' is -(CHjV or -CH(MeHCHj)„- and 

Y' is -(CHj)„-NH-(CHj)„-. -CO-(CHJ„-, -CONH-(CHj)„-, -C(=S)NH-(CH^„-, 
.C(=0)0-(CH^„- or -S(OV(CHj)„- ; 

or wherein X' is -CH3O-, -CHjNH- or -CH2N((l-4C)alkyl)- and 
Y' is -CO-CCHJ^-, -CONH-CCHj)^- or -C(=S)NH-(CH2)„- ; and additionally Y' is 
25 -SOj- when X' is -CHjNH- or -CHjN((l-4C)alkyl)-, and Y' is -(CH,)„- when X' is -CH^O- or 
-CH2N((l-4C)alkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when Y' 
is -(CH2)„-NH-(CH2)„- each m is independently selected from 0, 1, 2 or 3. 

It is to be understood that when a value for -X'- is a two-atom link and is written, for 
example, as -CHjNH- it is the left hand part (-CH^- here) which is bonded to the group of 



10 



15 
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^ujNH- It IS the left hand part of -Y^ ( rn h^^\ w ^ \ 

y the right hand pan of - 

5 AR3.AR3aorAR3bmoi«yi„tt,.d=flmtota(TAfc) 

OS,., n no adjac™, ,„ ^ >^ f^Ag,. i. is p.fe,ab,y ».«.«, a gro™, of 

^aaA,l),(TA,2)o,aAg3,...cahovep„f^v.n«of(TA„a..pa«iZ 
prefeTOiwha,prBo„faQlorQ2.«,peciallyQl. 




(TAg2) 



(TAg3) 



wherein R' is selected fo)m 



20 ''^TT'-"""^' '«-'*-«^'>yooeo.,«.„h.«„en.s,e.c.di„g 



NRvRwJ); or 

m«W-0-, R'-S-, R'-NH-orR-R'-Ns 



wh«=b RMs «l«,ed (independently Where app^priat.) fo^ 
SC,^.oa.yMho.h„,io„.y.h...edhyon.„r.o.^^^^^^^ 

(McT ; fP'--«y^«»«=d "yoneor^o.NRvRw^Mh.en^, 

a-4C)a^anoy,(op„ona„y.„hs.„Mhyoneor™os„b«i„e»si™,^^^^^^^ 

-n..NRvR.andhydro,,,phenyH,^,„,^,„^,^^^ 
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pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw 
substituents}; or 

(TAgc)moTpholino, thiomorpholino, pyrrolidine {optionally independently substituted in the 
3- and/or 4-positions by (l-4C)alkyl}, piperidino substituted in the 4-position by R\ R'-O-, 

5 R^'-S-, R^-NH- or R**R'-N-; wherein R' is selected (independently where appropriate) from 
hydrogen, (l-4C)alkyl {optionally substituted by one or two (excluding geminal 
disubstitutibn) hydroxy, (MC)alkoxy, (l-4C)alkoxycarbonyl or-NRvRw} and piperazino 

■ {optionally substituted in the 4-position by (l-4C)alkyl, (3-8C)cycloalkyl, ( 1 -4C)alkanoyl, 

(MC)alkoxycarbonyl or (l-4C)aIkylsulfonyl, and optionally independently substituted in the 
10 3- and/or 5-positions by (l-4C)alkyl}; wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl. 

(TC) Preferred values for the optional substituents and groups defined in (TCa) to (TCc) are 
defined by formulae (TC 1 ) to (TC4) 

RP 

f-'^^ 

15 \ G-^ o^r ^01^3 . 

(TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A,-B,- is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A,-B,- is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -0-, - 

20 S-,-SO-,-SOj- or>N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rr)- (other than when Rq and Rr 
are both together hydrogen) and G is -0-, -S-, -SO-, -SO^- or >N(Rc); 
wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nH- ol = 2 or 3; >A3-B3- is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH2- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); Rp is hydrogen, (1- 

25 4C)alkyl (other than when such substitution is defined by >A,-Bj-), hydroxy, (l-4C)alkoxy or 
( 1 -4C)alkanoyloxy ; 

\yherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
>A3-B3- is >N-CH,- and G is >C(R")(R"), >C=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH. 
>C=N-(l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((l-4C)aIkyl)2 (the last two (1- 
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«)alI.oxy; where,, > represents fivo single bonds; ' 
Rq.s hydrogen, hydro^. 

IS iC(Rr)(Rr)]^-N(Rr)(Rc)whereinm2isO lora- 
and.otherthantheringsubstitutiondefinedbyOA-B andRn \- 

^M.en..depe„de„.,.,^,,,„„^,,^^^,_^^^^^ 

C,^., (MC,a,^„y,™no, (MC»anoy,a,ni„o,MC,alcyl carboxy. (,. 
^q. yearboM,AK.xyn.e«,yl^.^^^^^ 

- Rc,sgro^,».2,,efinedhereinhe^,ortad.pe„den.,y selected from Re- and/ 
hydroxy„rha,„(.he,as..oop«o„.snhs«.nen«„n,y„J,,.oi::'^'^"~ 

vies Jd A ;T ^""^ ■"'^'^ "°' 

« wed for Rc. A preferred ™ta. a, G is >N(Rc) or>C(R")(R-) 

and (TC.) to (TC4) are contamed in fl,e Mowing defimUons (IC5) » (TCI 1, 




25 

(TC6) 
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Rc 




\ 



(TC8) 



(TC9) 



(TCIO) 



(TCll) 



wherein Rc has any of the values listed hereinbefore or hereinafter. 

Especially preferred are (TC5), (TC6), (TC7) and (TC9), most especiaUy (TC5) in 
5 which Rc has any of the values listed hereinbefore or hereinafter (especially R"CO- with tiie 
preferable R'^ values given hereinafter). In (TC5) Rc is preferably selected from the group 
(Rc2), especially R"CO- with the preferable R'^ values given hereinafter. In (TC7) Rc is 
preferably selected from group (Rc3) or (Rc4). 

The above preferred values of (TCa) to (TCc) are particularly preferred when present 
10 in Ql or Q2, especially Ql (especially when HET is isoxazole). 

(TDa) When T is a bicyclic spiro-ring system as defined in (TDa), it is preferably selected 
from a group of formula (TDal) to (TDa9). The above preferred values of (TDa) are 
particularly preferred when present in Ql or Q2, especially Ql . 



15 
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"^C^r :Or,v 



(TDa1) 



(TDa2) 



♦ * \ / 
* 

(TDa3) 




♦ * * 



(T0a4) 



(TDaS) 



(TDar, 




(TDa8) 



(T0a9) 



wherein; 
(0 



0) the A, linking group is a nitrogen atom or an sn^ or cn^ u 

5 (■■) °°"f*"ta8<=art>on atoms a. positions fflaA^I. and" is , 

V 1 ^waiicyl [wherein a central -CH - cham i;t.i. • « 

Ciii) ''^'^S system is optically (ftrt„^),„b^^,^ 

up to two suh<!tJt,««*e • J . avaiiaDJe nng carbon atom by 

4C)*oxycarto„yl.««.o,y„«^y,^ oxorJTfo*. ,h 1 

comainsan>N.RcandRoi,„ ^ (^) (»«>« tban wten Ihe ring 

" Kc and Rc ,s group (Rc2)) and also hydroxy or balo^ 



wo 00/21960 

-17- 

wherein Rc has any of the values listed hereinbefore or hereinafter. 



PCT/GB99/03299 



(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing a bridge of 1, 2 or 3 
carbon atoms as defined in (TDb), it is preferably selected from a group defined by the ring 
5 skeletons shown in formulae (TDb 1 ) to (TDbl4) > 

7-membered ring skeletons 



<0 no 





[4,1,0] (3.2.0] [3,1.1] [2.2,11 

(TDb1) (TDb2) (T0b3) (T0b4) 



S-meinbered ring skeletons 

CO cO 

[3.3,0] 14.2.0] [4.1.1] [3.2.1] [2.2.2] 

(TDbS) (TDb6) (TDb7) (TDb8) <T0b9) 

9'incinbered ring skeletons 

CO Cb 

[4,3,0] [5,2.0] 
(TDblO) (TDblD 

wherein; 

10 (i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S 
ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position 
other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp^ or sp- carbon atom 
(with the double bond, where appropriate, orientated in either direction) fi-om any position in 
15 either ring [other than from a bridgehead position or from an sp^ carbon atom in the 4- 
membered ring in (TDb2), (TDb6) and (TDbll)]; 



Jh^ ^ 




[4.2.1] [3.3.1] [3.2,2] 

(TDb12) (T0b13) (TDb14) 
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(iii) °°«°f«^«ringcarbonatomsatapositionnotadjacenttoth«r 
replaced (other than when the rin. . . ^^'^^"^ 
uimi wnen ttie nng contains an O or S hetematn«,^ k 

groups-NRc-fnotatabriHopK w • ' ^'^^*°'") by one of the foUowing 

x^c inot at a bndgehead position], >C(H)-NHRc >rm^xro 

when the ring system is Hnt.^ • ^^'^^^^''0'^. with the proviso that 

o^aringeai/r^trrorr^^ 

position;and away fiom the linldng 

JO OV) ring system is optzonally (further) substituted on an availah. • ^ 

forthebicyclicsDirnrina . . ^ °" ^ ^^^ilable nng carbon atom as 

icyciic spiro-nng systems described in (TDa)- wherein He h.. . . 

hereinbefore or hereinafter. ha^ any of the values listed 

Particularly prefHTed values of (TDW are ihafoiu ■ 
(TI>»8)a„d/or(roM).„l,erei„Rch , ""°'°""™«^'™«»-°'to*(IDM), 

20 especiallyQi. " P-=n, Q, „rQ2, 




Rc 

\ 
N 



f2.2.1J 13.2.1] 




Rc 

[2.2.2] 
(TDb9) 



(TDb4a & b) (TDb8) 
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O 



A 



Q— N O 




(IP) 



wherein 

is a C-linked isoxazole ring which is optionally substituted on any available C atom by 1 or 
5 2 substituents independently selected from (l-4C)alkyl, amino, (l-4C)alkylamino, (1- 
4C)alkoxy and halogen; 
Qis 



10 and are independently hydrogen or fluoro; 

R^ is hydrogen, (l-4C)alkyl, hydroxy, (l-4C)alkoxy or (2-4C)alkanoyloxy; 
>A-B- is of the formula >C=C(Ry , >CHCHR'- , >C(OH)CHR'- or >N-CH2- 
(> represents two single bonds) wherein R"* is hydrogen or (l-4C)alkyl; 
Dis O, S, SO, SO, orNR^P; 

15 R"*** and R^'' are independently oxo (-0) [but not when R^p is group (PC) below], (l-4C)alkyl, 
(l-4C)alkanoylamino-(l-4C)alkyl, hydroxy-(l-4C)alkyl, carboxy, (MC)alkoxycarbonyl, 
ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined hereinbelow) or independently 
as defined for R^^ hereinbelow with the proviso that R^*" and R^^ are not phenyl, benzyl, ARp 
(as defined hereinbelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O 

20 or S, R"**" and R^'' are additionally independently hydroxy or bromo; 
wherein R^** is selected from (PA) to (PE) > 

(PA) hydrogen, cyano, 2-(( 1 -4C)alkoxycarbonyl)ethenyl, 2-cyanoethenyl, 
2-cyano-2-(( 1 -4C)alkyl)ethenyl, 2-(( 1 -4C)alkylaminocarbonyl)ethenyl; 
(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally 
25 mono-substituted in the 1- or 2- position of the tetrazole ring by (l-4C)alkyl, (2-4C)alkenyl, 



r'p R'^^R 




wherein: 
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J^K by a nng carbon atom; ""Scum 
(PC) R"*CO-.R"*SO,-orR"*CS- 
wherein R'**^ is selected from (PCa) to (PCf) :- 
5 (PCa) ARp (as defined hereinbelow); 

^" (*-4C)aIkanoyI,cyanoandtrifluoromethyl]; 

SttbaituentonIy)(l^)allj,b^f„„y,,. "^^^ 
ffCd,(.,„Ca,M(op«o„.,ysub^,,., 

monosubsti^ed by cy^, ha,„. (,.,0C)alk„xy. O-Kmo^JiC, n, 

N (l-4C)alkyl.i!K2-6Qall™oylammo, (1^3]lcyIS(0) NH- 
(l-4C)alkylS(OU(I-4C)ancyl)N-. fluo»(I-4C)alkylS(0)'NH-' 

^-(MOalkoxypbo^a^,. (,^,^^(0,, , pb»y,. „apb^„, p,^,^, 

*om(MC,atey,ha,„a„dcyano,,„rCYp(a.defl„«,hc™bc,„„)..a.^,^ 
appropnate)pislor2and,is0,lor2); 
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(PCe) R"*'C(0)0(l-6C)alkyl wherein R"** is an optionally substituted 5- or 6-merabered 
heteroaryl, optionally substituted phenyl, (l-4C)alkylamino, benzyloxy-(l-4C)alkyl or 
optionally substituted (1-1 OQalkyl; 

(PCf) R'^PQ- wherein R''p is benzyl or optionally substituted (l-6C)alkyl; 
5 (PD) R'OC(R0=CH(C=O)^R'C(=O)G(<))-,R«N=C(R')C(-O)-orR^ 

wherein R"^ is (l-6C)alkyl. R' is hydrogen or (l-6C)alkyl, or R*^ and R* together form a 
(3-4C)alkylene chain, R^ is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, . 
(l-6C)alkoxy(l-6C)alkyl, amino, (l-4C)alkylamino, 

di.(l-4C)alkylamino, (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, 
10 (l-4C)alkylamino(2-6C)aIkoxy, di-(l-4C)alkylamino(2-6C)alkoxy, R« is (l-6C)alkyl, 
hydroxy or (l-6C)alkoxy, R'^ is hydrogen or (l-6C)alkyl, R' is hydrogen, (l-6C)alkyl, 
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and 
(partially) hydrogenated versions thereof] and B! is.hydrogen or (l-6C)alkyl; 
(PE) R''PCH(R"'*)(CH2)^- wherein m is 0 or 1, R"*' is fluoro, cyano, (l-4C)alkoxy, 
15 (l-4C)alkylsulfonyl, (l-4C)alkoxycarbonyl or hydroxy, (provided that when m is 0, R"** is not 
fluoro or hydroxy) and R''*^ is hydrogen or (l-4C)alkyl; 

wherein ARp is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 

optionally substituted naphtiiyl, optionally substituted 5- or 6-membered heteroaryl; 

wherein ARp is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in 
20 which the bicyclic heteroaryl ring systems may be linked via an atom in either of the rings 

comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring 

systems are linked via a ring carbon atom and may be (partially) hydrogenated; 

wherein CYp is selected from:- 

(i) 4-, 5- or 6-membered cycloalkyl ring; 
25 (ii) 5- or 6-membered cycloalkenyl ring; 

(iii) 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered 
heteroaryl-S(0)q-, 5- or 6-membered heteroarylamino [and (partially) hydrogenated versions 
thereof] and 

(iv) 5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic 
30 heteroaryl-S(0)q-, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions 

thereof]; 
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'.h^mqi.0, 1 "2-<l3n,of*eaf„rem=„u„„«,H.gsys«»inCVpmaybe,ptton.Uy 
substttuled by up ,o tte. substitats tadependemly alected talo 

(MQaMItacludiag genial disub«imdon When CYpisacycloalkyi^cycloato^^ 
•oyl. 0X0 and mm,-(MC)alkyl; a„dpba™acemi«Uy.«=«ptable sate tt,er«>f 

5 '°'^«»^«"aP)offtcsp«il:oatad.e,.™.aIky|.faoludess«aigh.chained 
branch stmcB:^. For e,a„,p,^„^C)aIkyl include p™pyu«,p„p,,,„,^^^^^^ 

H.wov.,rof^ce,.oMvid„alalky,g.^„„ohas.Wyr'ar=.pcciflcford>c»»gb.' 

*«n=dvc>^on„„,y.,.d«tetoi„divid„al branched chain alMgro-^ssuoh a. 
".^propyl" « specific for fl,e branched chain version only. A sinnlar co„ve«i«. applies .„ 
10 other radicals, for exan^ple halo(MC)alky. includes l-bromoeftyl and 2.b,omo«hyl 

Inft,sembodin,e„, aP)ofthespecificadona-5-or6-memb«edheten,aryl-and 
•hcto,aryl (monocyclic) ring' means a 5- or 6-n«mb«ed aryl ring wh«ei„ (unless su«=d 

o*crwise,l,2or3oftocringatomsa,esdectedfi™nni.„gen. oxygen andsnlfa. Unless 
sMedofcerwise. such rings are ftllyaroniaao. Particular examplesofS- or 6.m™^^ 
heteroary, ring systems are iuran. pyrrole, pyr^le. to,ida^,e, Wazole, pyrimidin. 
Pyndazme. pyridine, isoxazole, oxazole, isothiazole. Unazole and thiophene. 

In this «nbodiment (IP) of the specificadon a -5/6 or 616 bicyclic h«e™aryl ring 
^.em' and -heteroaryl (bicyclic) ring' means an a^matic bicyclic ring system comprising a 

6-mcmberedri„gfused,oei,hera5membe,edringoranother6memb.red,ing.thebic^c 
n„g system containing 1 to 4 heteroatoms sdected fiom nitrogen, oxygen and sulfur. Unle^ 
stated otherwise, sud, rings are fitlly an^c. Pardcular examples of 5/6 and 6/6 bicyclic 
n.^ systems a,, indole, benzofton, benzoimidazole. benzothiophene, benzisothiazole 
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole. quinoline, ,uinoxalme 
qumazohne, phthalazine, cimioline and naphthyridine. 
25 m this «nbodime„t (IP) of the specification a -4-, 5- or 6-membe«d cycloalkyi ring- 

me^s a cyclobutyl, cyclopentyl or cyclohexyl ring and a 'S- or 6.membe,«i cycloalkenyl 
nng » means cyclopentenyl or cyclohexenyl ring. 

Particular optional subsritue«s for alkyi, phenyl (and phenyl contaimng moieties) and 
naphthyl groups and ring cari>on atoms in hetetoatyl (mono or bicyclic) rings in g! 

30 «''ARpincludehalo,(MC)alkyl,hydroxy,nitro.carhamoyl.(MQa,ky,carbamoyl ' 
<l.-((l-4C)alkyl)ca.bamoyl, cyano, rtfluoromethyl, trifluotomeUloxy, amino 
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(l-4C)alkylamino, di((l-4C)alkyl)araino, (l-4C)alkylS(0V, (wherein q is 0, 1 or 2), caiboxy, 
(l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (1.4C)aIkoxy, 
(MC)alkylS(0)2amino, (l-4C)alkanoyIamino, benzoylamino, benzoyl, phenyl (optionally 
substituted by up to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
5 pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, 
hydroxy-(l-4C)alkyl, haIo.(l-4C)alkyl, nitro(l-4C)alkyl, amino(MC)alkyl, 
cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and 
di-((l-4C)alkyl)aminosulfonyI. The phenyl and naphthyl groups and heteroaryl (mono- or 

10 bicyclic) rings in R"^ and ARp may be mono- or disubstituted on ring carbon atoms with 
substituents independently selected from the above list of particular optional substituents. 

For the avoidance of doubt, phosphono is -P(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-( 1 -4C)alkoxy derivative of -0-P(0)(0H)2; and di-(l- 
15 4C)alkoxyphosphoryi is a di-(l-4C)alkoxy derivative of -0-P(O)(OH)2. 

In this embodiment of formula (IP) a or 6-membered heteroaryl' and *heteroaryl 
(monocyclic) ring' rhearis a 5- or 6-membered aryl ring wherein (unless stated otherwise) 1, 2 
or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless stated otherwise, 
such rings are fully aromatic. Particular examples of 5- or 6-membered heteroaryl ring 
20 systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, 
isoxazole, oxazole, isothiazole, thiazole and thiophene. 

Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms 
independently selected from N, O and S (with the proviso that there are no O-0, 0-S or S-S 
bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, imidazole, 1,2,3- 
25 triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5- 
oxadiazole, 1,3,4-oxadiazole; and also in an alternative embodiment, isothiazole, 1,2,5- 
thiadiazole, 1,2,4-thiadiazoleor 1,2,3-thiadiazole. 

In this embodiment of formula (IP) a '5/6 or 6/6 bicyclic heteroaryl ring system' and 
'heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 6-membered 
30 ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic ring system 
containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless stated 
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S)«a» a. tadoH benzoftran, b.„^^^„, ^^^^ 
'--xazo.e, be,^.oxa^l., pyridoi„u<te,.c pyn™doWd«,l^ ,»„u„^ 
qumazolme, phthalazme, cinnoline aiKi mphthyridine. 

d.((.-4C,.a^I)a™,„, (MCalky, S(0,, „ , o. , „.2, cMxy, (l^^Ikoxycarbony, (2- 

4C,alka„oy,a»i„„, benzoyla^o, b,^,,. 
.ubs.i»e„..e,ec,edto™,a,„,(MC,.,^.yo,eya„„,,«™,^ 

^^«>-4C)aBcyl,(MC).,,„,yi»^a^ • 

.5 ^Oalky m^MCaao... a„.,o„.4C,alky,, cya„o(,.4C)aM, (.-4C,a„^^ 
aa»nos.l<b„yUMC)3a=ytota.„,fo„,,^^^,,.,,,^^,,^^^^ ^ ■ 

a«in3ph*ylg„„p.,„ahe.eroa^,(„o„„.o,Hcyc,ic)HngsinR.»,Ria,dARp,.aybe 

»r di-subsdMed „„ ring carbon substo™. i„dcpc„d»fly ^ 

me above l.sl of particular opdonal subslitiients. 

20 ■"*'=^«'««^°°*'t«n,.alkyri.,ch«iessbaish,chaiaeda™.b,a„ched«^ 
Forexa,np,,(,..C)aacy,inc,ndesp,^U»p.py,a„d«. However, references . ' 
m^vdua, ancy, g„,ups such as '^opyr are speomc for U.e s„»gb. chained version oniy ^ 
rcfer^oes .o individual branched chain a,M gt^ups such as "isopropy," are specific for *e 
b.an*edchamve,.iono„,y. A similar conventa applies ,o„d,er radicals, for exan,p,e 

25 Wo(l-4C)alkylincludesl.bron,oe%land2-b„.moelhyI. 

™-«>"-P-ticularandsui«evaIuesforce.«insubs.i«»,.sa„dgroupsrefe.red 

om,h,sspecif,ca.ion. These valuesmaybeused where app,opHare„,.hanyofd,e 
definruons and embodimenls disclosed herembefore, or hereinafier 

*^l. exan-ples of a^..^ include „.e«.y, e«,yl. propyl, .sopropyl, r-bulyl, pen Jand 
hexyl;exa„,plesofa.,„C,a*y,i„clude«ed,yl.ed,yl,propy,.isopropy,.pen.yUeJ 
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heptyl, octyl and nonyl; examples of (l-4C)alkanoylaiiiino-(l-4C)aIkyl include 
formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)allcyl 
and hydroxy(l-6C)alkyl include hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl and 3- 
hydroxypropyl; examples of (l-4C)aIkoxycarbonyl include methoxycarbonyl, 

5 ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)alkoxycarbonyl)ethenyl include 
2-(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((l- 
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of 
2-nitro-2-((l-4C)alkyl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl; 
examples of 2-((l-4C)aIkylaminocarbonyl)ethenyl include 2- 

10 (methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- 
4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2- 
propynyl; examples of (MQalkanoyl include foraiyl, acetyl and propionyl; examples of (1- 
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and (1- 
lOQalkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l-4C)alkylthio 

15 include methylthio and ethylthio; examples of (l-4C)aIkylamiiio include methylamino, 
ethylamino and propylamino; examples of di-((l-4C)alkyl)amino include dimethylamino, N- 
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples 
of halo groups include fluoro, chloro and bromo; examples of (l-4C)alkylsulfonyl include 
methylsulfonyl and ethylsulfonyl; examples of (l-4C)alkoxy-(l-4C)alkoxy and (1- 

20 6C)alkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxy ethoxy, 2-ethoxyethoxy and 3- 
methoxypropoxy; examples of 

(l-4C)aIkoxy-(l-4C)aIkoxy-(l-4C)alkoxy include 2-(methoxymethoxy)ethoxy, 
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 
examples of (l-4C)alkylS(0)iamino include methylsulfonylamino and ethylsulfonylamino; 

25 examples of (l-4C)aIkanoylamino and (l-6C)aIkanoylamino include formamido, acetamido 
and propionylamino; examples of (l-4C)alkoxycarbonylamino include 
methoxycarbonylamino and ethoxycarbonylamino; examples of N-(l-4C)alkyl-N-(l- 
6C)a]kanoylamino include N-methylacetamido, N-ethylacetamido and N- 
methylpropionamido; examples of (l-4C)alkyIS(0)pNH- wherein p is 1 or 2 include 

30 methylsulfmylamino, methylsulfonylamino, ethylsulfinylamino and ethylsulfonylamino; 
examples of (l-4C)alkylS(0)p((l-4C)alkyl)N- wherein p is 1 or 2 include 
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(e*ylsulfonyl)=ay|.™i„o;exa„,pl«offl..roa^Q.n,,B(0)pNH.wh«e»p,s 1 or2 

fl..r.(MC).lky,S(O)p((l^a,k5,0,ra-wh=ra„pfe , „2 i„,fcrf, 
5 '»^~yl-ilinyta=«.y.«in„a„d«fluo„„^^^^^^ 
4C),lk.xy(I,ydroxy)pbo.ph.n.l too mcU,oxy(hyd„,xy)phospho,yl «d 
eaoxy(hydroxy)pho^ho,y,;examp,esofdKMC,a.k„„ph„„to^,i„„^.^. 
-neftoxyphosphoryl, di-eftoxyphospho,yI ^ ethoxy(n.ea,„xy)ph„^h„ry,. 

=x™p,.of(MC,ancy,S,OVwh«u.,i,„.,„2toc.«,e„«hy,a,„,«tyM„ 
10 meMsulfiny. «hy.s»lfi„y,, „«h,l«dfo„y, and ed.ybu.f»y,; exa„p,« „f pi^.jscota 
a.d..p»«.„S(0,,-„,e^,.„. , or2a:,p,e„y,„,„,„^,,„,^ 
naphftyltoo, „apl,d.y,.„,fl.y, and naph.hyta,fo„y, „ely; examples of be-zyio^^,. 

4C),>M include bc„^,„xy„,«hyund benzy,oxycd,yUxan,p,e. Of a ,3-4C),«^^ 
a« taneftylene or ,e.ran,eftyl»e; example. oHU6Q^^^t^^ 

m«hoxyme,hyl. ethoxymetty, and 2-me.hoxyed.yl; ex»np,e= Of tyd™xy.(2^c„B..„ 
mc,ude2.hydroxyetaya„d3.hyd„x,p„,p„,y.^,^„f„^^,^__^_ 

«C,a.k.xy taclude 2.n,ed,ylaminoeA„xyand 2-emyla™noed,oxy.. «campte of dl-f,- 

4C,.lky,anUn.K2-<C,.toxyincl„de2^to,e*yla™„oe«„xyand2-die,hyto^^^ 
«»,pl« of pI,..y,(MC)aIkyl include benzyl and phenethyl; example, of (1. 
20 4C)alIcylcari>.„.„ mcWe med,ylcaH,amoyl eaylcarbamoyl; examples of dKd- 
4C).lkyl)carbam.y. mclude dKmeftyl)cart,amoyl and di(efty,)caAamoyl; examples of 
Mr.xyimin„(WC)alM toclude hydroxyiminomeM. 2-(hyd,„xyimino)e«,yl and 1- 
(hydroxyimi„o)e,hyI; examples of (WQalkoxyimtoo-CMQalky, include 
methoxyiminomethyl, elhoxytonnomethyl, Km=tt,oxytoino)ethyl and 2- 
25 (meU,oxyimin„,e,hy,; examples of h...(WQ.,ty, m^.. ^_ 
haloeftyl, and 3-halop^pyi; examples of ,U,r.o^Oalkyl include m«on,ett,yl, |.m««d,„, 
2-mtto=d,yl and 3-„itt„p,opyl; examples of a,„a,.(MCalky, include aminomeU,yl |. ' 
ammoeftyl. 2.amino«hyl and 3.ammop,„pyi; examples of eyan.(MC)a,kyl mclud'e 
cyanomeftyl. Uy.„„«hyl, 2-cyanoethyl and 3<yanopropyl; examples of (I- 
30 4Qa».a.es„,...m,do include me*anesulf„„am,do and elhanesultenamido; examplesof 
(WOalkylamlnosulfoay, i„„„,, „eU,ylaminosuifonyl and «h,lannnosulf„„yt and 
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examples of di-(l-4C)alkylaminosulfonyl include dimethylaminosulfonyl, 
diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples of (1- 
4C)a!kanesulfonyIoxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; 
examples of (l-4Qalkanoyloxy include acetoxy; examples of (l-4C)alkylaminocarbonyl 

5 include methylaminocarbonyl and ethylaminocarbonyl; examples of di((l* 

4C)alkyl)aminocarbonyl include dimethylaminocaibonyl and diethylaminocarbonyl; • 
examples of (3-8QcycloaIkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
examples of (4-7C)cycloaIkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4C)alkyl)aminomethylimino include dimethylaminomethylimino and 

10 diethylaminomethylimino. 

Particular values for AR2 include, for example, for those AR2 containing one 
heteroatom, fiiran, pyrrole, thiophene; for those AR2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 

15 for those AR2 containing one N and one S atom, thiazole and isothiazole; 

for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyirole (especially 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 

Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 

20 morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 
(preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl and l,4-dioxan-2-yl. 

Particular values for AR3 include, for example, bicyclic benzo-fused systems 
containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally 

25 1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such 
ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole, 
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
quinazoline, phthalazine and cinnoline. 

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 

30 containing heteroatoms in both of the rings. Specific examples of such ring systems include, 
for example, purine and naphthyridine. 
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sulfaandm^gcn. Specific ^.g ^ ^ 
3H-pj™i„(,.2.a]p)™,e, pyrrotoRl-blUJ^Je, IH.toida»fl.2.a)pym,lc 
5 IH-^idazotU-aJimidazote H«H^^,„[u.,„^,., ,H.Wdazo(l,5. ajpym,,. 
pym,lo(U4,Ji„xazolc,i™dazo(5,l.b]U,i«,,e.Wda.„(2,^y^i^,,^^^^^ ' 
-mtofU-aJpyridmc mu<tec[l^.a]pyridto=, p,Taz<,lo[I,5-a)pyridme 
pym-lotU-blpyridaztoe, pyTrolo[I,2.=Jpyrimidin=, pym,)o[l,2-aJpj™ztoe 
pyTOloIU-alpyAnidtoe, pyrido[2,l.c]-s-Wazole, s-tozoKU-aJpjrtdme 
10 .nudazof I,2.oJpy™,idi„e. Wdazo(U.a]pynd>e, imidazofW-alpj^idme 
™dazo(l,.-a]pyrad„., imidazofU-aJpyrtaidi,^ imidazo[l,2-b]^,ridazmc 
~K3.a,p,^idi„.iMd3.[5,4,,oxazo,cand^^^ 
examples of n„g.y^e™ include fcre^p.c, (IHIi„™,o(2.1-c]oxadnc, [3H)- 
axaz^,„p.4-a]pyndin^ f««l«2,.-c]oxa.inea^ pyrtdor2,.c,[.,4]oxazi„e. Od,c 
specficexamplesofv^-bicclicring syste.. a. Wda.«xazole or Wda.„d^,e to 

l«moular™idazo[5.1-b)flria»,e,taidazo(2.1-b]ddazole.taidazolj.,.b)o^^^ ' 
imidazo[2,l-b]oxazole. 

Particular examples of AR3a and AWb include, for example, indoline 

1.3,4.6,9,9a.hexahydn,pyrido[2.1c](l,4Joxadn-8-yl,lA3J,8.8a- 
20 hex.hydroimidazo(l,5alp,ridin-7.yl. 1.5.8.Sa.,eW,yd„K,xa.„,„[3.4a]p^^.,.y, 
l,5,6,7,8.8a-hexahydn)oxaa,lo[3,4a]pyridin.7.yl, (7aS)[3H,5H)-l 7a- 
2WUoloxazo«.y,.C7aS,PH>,«.7a..e«ydrop,™MUc,^^^^^ 

'"^"^'^'""^"-^'•^"•^"'■"'^"'"['•^^^^^^ 
PH)-«-d.hydropy,™,„(U.cW,azo.-M, [3H,5Hl-py„olo[..2-o]*ia.o.-«-yt 
25 3H.5H]-l,7a-dihydropy™lo[,,2-c)Uuazo|.«-yl, [5H].pyn<,lo(1.2-c)imidazol.*-yl 

r H].3,4,8,8a-.euahydropy™lo[2.U]oxa.in-7.yl. (3H).1.5,8.8a.teWryd,„oxazolor3 4- 
a]pyHd-7-y,.[3H>5,8-dihydr„xa»ioa4.ato,id.7.y,a„d5.8.dihy^^^ 

Particular values for AR4 ir,cl„de, for example, pyr,„,„[aj,uin„,i„e, 
2.3-pyrroloiso,uin„li„^pyrr„l„(a,i^„i„„„„^ lH-pyrrolo(,,2-a]benzimidazole 

9H.m„da»(1.2-a]indole.5H-imidazo[2,l.a]isoindole, lH.imidazo(3,4-a)i«,ole ' 
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imidazo[l,2-a]quinoline, itnidazo[2,l-a]isoquinoline, imidazo[l,5-a]quinolme and 
iinidazo[5, 1 -ajisoquinoline. 

The nomenclature used is that found in, for example, "Heterocyclic Compounds 
(Systems with bridgehead nitrogen), W.L.Mosby (Intercsience Publishers Inc., New York), 

5 1961,Partsland2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for 
a particular group are those as stated for similar groups herein. 

Suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 

10 CYl and CY2 are (on an available carbon atom) up to three substituents independently 
selected from (l-4C)alkyl {optionally substituted by (preferably one) substituents selected 
independently from hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) (this last 
substituent preferably on ARl only), (l-4C)alkoxy, (l-4C)alkoxycarbonyl, cyano, nitro, (1- 
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, nitro, cyano, 

1 5 thiol, ( 1 -4C)alkoxy, ( I -4C)alkanoy loxy, dimethylaminomethyleneaminocarbonyl, di(N-(l - 
4C)alkyl)aminomethylimino, carboxy, (l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (1- 
4C)alkylS02amino, (2-4C)alkenyl (optionally substituted by carboxy or (1- 
4C)alkoxycarbonyl}, (2-4C)alkynyl, (l-4C)alkanoylamino, oxo (=0), thioxo (=S), (1- 
4C)alkanoylamino {the (l-4C)alkanoyl group being optionally substimted by hydroxy}, (1- 

20 4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being optionally substituted by one or 
more groups indq)endently selected from cyano, hydroxy and (l-4C)alkoxy}, -CONRvRw or 
-NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]. 

Further suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 

25 indicated otherwise) are up to three substituents independently selected from 

trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole, thiophene, hydroxyimino(1.4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, halo-(l- 

30 4C)alkyl, (l-4C)alkanesulfonamido, -SOjNRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (I -4C)alkyl]. 
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acetamido, (l-4C)alkai»)d, cyano, irifluoromahyl and phe,,yll. 

5 '^'™'''«''P''°"»ls»l>stitneatsonCYl&CY3»,.™™„ a- u 

. ^""'^''^areniono-ordisubstituaonby 

M^xy. (MOaUcoxy. (MC,aMU.o, ace^M., „^c»an.y; cy,.„. ^ ' 
tnfluoromethyl. 

'*"=-^*-'""AR2.AS2^AE2b.AiU.AR3a.AR3b.AR4a„dAR4aar= 
«*«..edby(p^,,™e,.„ba«„e^i^,„„^^,^^^ 

-^MC)a,^«w.Mroge„„,a-4C,a,ky,,).(2^C,an.e„,,C^C)a^^ 
^Qallcoxycarbonyl or 0X0 (10 fom an N-oxide). 

Suitable phannace.UcaUy.accep,abl. salB inolud. acid addition .als as 
.2-'ft-3„a.,Kyd^^^^ 

20 ^r": ^'^^""*"^='"''-=-^'^P"°^«oandan,«^.a.d. ^anoL 

M«al aa,. for exan^ic calciun. o, „.^«i™. 3.. „,,3^, ^„ 
^tann.„o^bo^^.„«,,,„^_^^,^^^^^^^^^^ 

^g^«„«.o„sa„dU,ev.,e„cyofd,aca«ona„ranion.. Aprefb^ipbannaceutic,^. 

acceptable salt is the sodium salt. 

so.„b,"Tr'° 

so.uble„«.ohos«,.,v«™,^,„,^^_,^^_^^^^^^^^^^__^_ 

30 **'=^'"'=™^o™i.0..h^anorani^body.„,iveac„n,po„„d„fU,erLt^ A 
P™^.n«ybo„«,,oa,,„orin^„..p,,,,3„,„^,„^ 2 ^ 
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parent compound and can be fonned when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
vivo hydrolysable esters of a compound of the fonnula (I) or a pharmaceutically-acceptable 
salt thereof. 

5 Various forms of prodrugs are known in the art, for examples see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al, (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Ch^ter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13-191 
10 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, ^,.1-38 (1992); 

d) H. Bundgaard, et al. Journal of Phamaceutical Sciences, XL, 285 (1 988); and 

e) N.Kakeya,^M/., ChemPharai Bull, 22, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 

15 acceptable salt thereof containing carboxy or hydroxy group is, for example, a 

pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. Suitable pharmaceutically-acceptable esters for carboxy 
include (l-6C)alkoxymethyl esters for example methoxymethyl, (l-6C)alkanoyloxymethyl 
esters for example pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(l- 

20 6C)alkyl esters for example l-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onyhnethyl esters 
for example 5-methyl-l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters for 
example 1-methoxycarbonyloxyethyl and may be fonned at any carboxy group in the 
compounds of this invention. 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 

25 acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 

30 for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 
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b«^yIu,clud=ohlo,„„eM.r«m.omeftyUMC)alkyl.™„„^y,^,a„ 

d.a.™„, ^ ^ ^ 

10 c,ol,..d to fon. acyclic cater of fonnola (PDI) «rapyr„phospha,c of fbn.uU(ro2) . 

o'^^o 





CW) (PD2) 
Prtcuiariy toto»«„g are a„ch cycUacd pro-druga when ftc 1,2-diol is on a (1- 
4C,a.ky|d* Unked ■„ a carbony, i„ a „„„^^, ^ 

(PD2) arc protected by (MC)aUcyl. pheny, or benzyl are usrful i„,«„,edia.ea for «.c 

preparation of such pro-drugs. 

Further in-vivo hydrolysable esten. include phosphoranridic esters, and also 
cornpoundsoffor.ulaa)inwhichanyi.eehydro^ 
20 (npdisl)orphosphiryl(„pdisO)esterofthefonnula(PD3): 

HO 
(PD3) 

""^''"'^'^'^'H^P^Para.ionofsucheat.rsinch.decompo™^^ 
25 "S«'"P'-"<'""-la<PD3)i„whichei,hcrorbod,„ffte.OH8roupsin(PD3)is 

".depc^lenUy protected by(,.4C,aUtyl(s,„Hcon,po™daa,sobei„,.„.c,eatingco™po^ 
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, ^ ««i n 4C^alkyl (such phenyl groups being optionaUy 

p„^p>,ospho„U.U,gage„.(fcr.x-p.e,con«acMoroord,3»^ 

,0 at-tatyl-dim=thylsilylgro»p),an4ta'"''^'~'=^- Also,enzym 
" :J«..,,p...o.,a.co....o.Ho..a..— ^ 

,. B"r.fO10(l-6C)alkyl-C0-(wh=reinR' is tor example. 

15 include, for example, 4-(l-4MPiP«"^ 

moipholino-(l-4C)alkyl. in vivo hvdrolysable ester may be 

Wherepharmaceutically-acceptablesaltsofanm-vivohy Y 

containing a gn>up of fonnola (PDl), (r ) . ^hus by«ayofexampte.ifanin-™o 
,„ ronn.U,»i*a„appropHa.enu...of— ^-^^^ 

»y 

sodium salt). tl^e C-5 position of the 



O 



(lA) 
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Uep^, i^vendon i^l^ 0.,^^^^,^ above „^ 

ofdo.bta,ee™„B„™,d^i^.j„^,.^^^j^^^^^^^^^^ 

^"^^-'^.^-conpoundsofftefonnutammayhaveoa^chWcem.^ UU 
-™on.^.,,.p_^,,^^,^^^^ ^^^^^^ J^--.^ 

™...„„ ,ecb„i,„es. by Chin, „ 

A.su.=db.f„.,wehavcd,3eovo^a™^ofc.„,p„»d.tahave8oodac«vi,y 

^«abn,ad,a„geofC^^os«.epa,ho,™i„c,„dio,o^a„i».koo™,obe^^ 
'°-~>'-.a,«bio«.. Phy.ica,a„d/„.pba™ac„^^.p„p^, 

pbannacokinetrc properties and are prefeired. 

Pa,.ic„,ar,yprefe„edc„o,p„™dsof*.i.v«.ta.o.pri«aeo„pou^offonnu,aa) 

or„rfo™„,a,n.),orapi^e«iea,,y.accep«e^,orani..viv„bZ 
30.e^.e.„*e.b.i.e„,,.«^,,,,^ 

vaiue. dtsciosed bereiobeft,^ „ ,„„„^„^ ^^^^^ 
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CrC9), P^™'"''^ 
(aO) m one embodiment HET IS a & mem 

WhenHETUaS-membcredhete^a^Us e ^ ^^^^.e.^.S- 

oxadtole,l,3,4-oxadiffl.l=. 

,^..ea,.n,.a.M. (OP— ^^^^^^^^ 

isoxaa.W5.yl , l,2.5.oxateol-3-yl. 1,2,4 ox ^tfjadtol-S-yl , U5- 

i»U^.-5.yl, l,2,3..Wa.o,-4-yl. W.4-*.ad,a«.1.3.yl. 1^. 

„3-yl o, >„,3..-5.y. , U,5.xaai.zol.3.yU.^4. 

j5 (d) Further pre6n«i asHET >s so y ,^,3.tti.dia«.M-yl. 
oxadla..-3-yl..,3,— ..yl,^^^^^^^^^ 

,,2,4.*iadiazol-3-yl,1.2.4-tt»»^»«>«-'"-''^'" , 2,5-oxaaia».l-3-yl, 

isothia2ol-3-yl , isothiazol-5-yl. 1.2.3 tmaa 
30 yl . 1.2.5-thiadiazol-3-yl or l,3,4-thiadiazol-2-yl. 
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(S) Preferably HET is imsubstitnted, 
W PreferabiyR-ishydroga^ 

0) More preferably R^p and R^p are hydrogen; 
(k) P^f^ablyR^andR^arehydrogenorfluoro; 
0) In one aspect of the invention more preferably one of R^ and . . 
10 other fluoro. In another asoect of • ^^^^Sen and the 

''P''^^^^*^ invention both R^ and R^ are fluoro- 

(m) ^-f-ably>A-B-isofthefonnula>C=K:H-(ie R'isnref 7; 
or>N-CH2S ^'-^-^ preferably hydrogen) 

(n) Preferably D is O or NR'^; 

(0) Preferably R'- is ARp. R'opcO-. R"^SO,- R'^^CS • 

15 (P) ^°'-P-fe-blyR^Pi3ARp(n.ostpreferablybenz^,pyrin,dvlnv.d- . • 

orpyrazinyOorR'^CO-; P^^^^y^' P3^dinyl. pyridazinyl 

(q) Particularly is R"^C0-; 

(ql) Especially preferred is R"^CO- for R"rn^ i, • T».on 

« Preferably ARp is 5 L ^ ^'^"^^^^^-^^'^f. 
^e.eroa.y,,s„,:X " '"-'--«-P---ber. 

lbs«~^"""°"'^"""'="°-^™^-^P-'^"'«<R'- 

(") ■°»'>*=^«"bodime„,in,h.defi„idonofR''.i„(PQ„,.„k^. ™ 
30 (V) 1" ""easpeaoffteinvendon, prefer^! R„i ^ 
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. n 40alkvlamino,dimethylainino(l-4C)allcyl, 

2-cyanoethyl; 1 2-dihydroxyethyl, 

I„o«<=iKP«toftl«=inv»t,on,pait»larlyR .s 1,^ 
,,^yd»xyprop.2-y.orl,2>»>^^;|'''^^ 

1 2-dihyaroxyeU.yl or aclcoxyacetyU and/oi Rc2c IS (1 
40^1 S(OV(, is 0-2), optionally subsdrnted «s tecum. .. 

,5 (.a) P«ferab,yR"'is(MOC)aW ....^ cy3», amino, 

(l^jalkylamino. d,((l-4C)alkyl)»««>. (l-4C)allcylS(0)p (wh 

--opUo^— ^^^^^^ 
20 cyano, amino, (MC)alkylammo,di{(l-2C)a»=y') 

1 Preferably 5- or 6-men,bered be^oaryl in R"- is pyridinV «' 

(ad) Preteraoiyj t „i,i„iti»ist!irt-butylotinelliyl; 

(ae) Preferably R"' is (l-6C)aM^™='P'^'="' ""^ 
(ai) Preferably R* is eyanoo'fl"""' 

25 (ag) PreferablyR'-'ishyd™!™-. „rnaphft-2-oxy. 

^ereprefe,ablevalnesare.ven^2:;;,,e*esan,epreferablevalaes 
„„esponding substi«.e„« in a compound of formuta (1) h 

1, Bt and R" in formula 0) COIKSP""'"""' 
(^..forexamplcRcandR 

30 sinuWyf°'S'-''=° »^°'-^;7 .^yte^^prcferredvalueaotRcin 
tefercnce to (IP) are also preferred values of Rc and may 
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gn>up (Rc2) p,,,„, ,„ ^ ^^^^^ 

values for R-*ii„^ . , '"'"*^'^5'"(TC9)mg system. Tie prefemsd 

uesfo R '■««'»bove,„rcompo»ds«ff.™UaaP,a„abop,^vsl„esib,R..i„ 

v«s.o. Of AR2 », AR3 

™« " ™« ft"*y quatenused), by (MC)alkyl 
Inano*eraspectHETis«k«cdih,maef™.„be(HBT.,.o(HET3)below. 

N=A, N-A, M_a 



15 -^VB^ ^B,-'^ -^p;^ 

(BETl) (HET2) 
nng). w,tt carton ormB„g«,™g3U,,mb.tag„p,„^,y,„,,,.^ ' 

The above HETd=fi,iao,.««p«aIlypref.™di„«„b„^„^ 
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Rp1 R2 




Rp2 



m 



wherein HEX is isoxazol-3-yl, isoxazol-S-yl, l,2,4-oxadia2ol-3-yl, isothiazol-3-yl, 1,2,4- 

thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; 
5 and are independently hydrogen or fluoro; and Rpl and Rp2 are independently 

hydrogen, hydroxy, bromo, (l-4C)alkyI, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 

4C)alkoxymethyl or carbamoyl; or pharmaceutically-acceptable sahs thereof. 

Further especially preferred compounds of the invention are of the formula (IB) 

wherein HET is isoxazol-3-yl, isoxazol-5-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,4- 
10 thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; R^ and R^ are independently hydrogen or fluoro; and 

Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl (wherein AR is 

phenyl, phenyl-(l-4C)alkyl, naphthyl, fiiran, pyrrole, pyrazole, imidazole, triazole, 

pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene); or 

pharmaceutically-acceptable salts thereof 
15 Of the above especially preferred compounds of the invention of the formula (IB), 

particularly preferred compounds are those wherein Rpl and Rp2 are hydrogen are 

particularly preferred. 



wherein HET is isoxazol-3-yl, isoxazol-5-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,4- 
thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; R^ and R^ are independently hydrogen or fluoro; Rpl 
and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl (wherein AR is 



Further, especially prefeired compounds of the invention are of the fonnula (IC): 




20 



(IQ 
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"""""'^ "'^"^ '^'^ " -^OP^). 0- 

^ ""^ '^^•('''«^R*"S hydrogen, (l-5C)alicyl 

phthalazine, cinnoline or naphthyridine or R ^ , „ . . 

6C)alkoxy; orplmm.c«iticdly.ac«ptabte salts IlKreof. 
>5 2^ ewh™„„^,i„.,,_ U.4.xadia.,.3.yUsoa.a„M"'u4. 

=^R2^,„aepe„<,en.,yhyd.g«,.AR.,y„..a,y,„rAR.M0M«by,(„h.^ARis 
ph.ylphe„yHMC,a>M.nap.*y^«^p^,,,^,_^^,;^^,^^ 

20 loir f """"'^ - -""P*-,, (.- 

fft.<.n™,aR.^0-,R.*SO2.orR.»CS.(„W„R.»ishyd.gen,0.5C)a,^, ' 
WonaUysu6s«™.,,y„„e„.„..g,„„p3eac,,i.aepe„d™Uys.,=«eda.a,iy*^^ 

lor2]pyridi...„R,»i,„,^.^^^^„^^j^^ . 

^Rcp,s„r.efonnUaRiC(<,«K),.„h«i„«.0-.Oa.„,.o,pha™I^^^^^ 
accqitablesalte thereof are ftalherprefenai. 

°""*'"'«P~""yP-f=™ic.™p„™ds„f,hei„ve„Uo„ofa=f„™^aC) 
30 P^c„^yp.f^,„„^^,^,,„_^^_^^^^^^^^^^^^^^^^^^^^^^^ 

U,4.xad^,.3-y,, .o.hiazo,.3-y,, U.4..Madiazo,.3.y, „ U5..hi««azo.-3.yn R. a^, 
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are independoQtly hydrogen or fluoro; Rpl and Rp2 are hydrogen, and Rep is pyridm-2-yl 
(optionally substituted with cyano) or Rep is of the formula R"*CO- (wherein R"* is 
hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-SQalkyl 
[optionally substituted by one or more hydroxy groups] or R"^ is of the formula R"''C(0)0(1- 

5 6C)alkyl wherein R"" is (l-6C)alkyl)); or pharmaceutically-acceptable salts thereof 

Of the above especially preferred compounds of the invention of the formula (IC), 
particularly preferred compounds are those wherein Rep is of the formula R"*CO- (wherein 
R'* is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-5C)aDcyl 
[substituted by two hydroxy groups]; or pharmaceutically-acceptable salts thereof. 

10 In another aspect of the invention particularly preferred compounds of the invention 

are of the formula (IC) wherein HET is isoxazol-3-yl; R^ and R^ are independently hydrogen 
or fluoro; Rpl and 1^)2 are hydrogen and Rep is R"*CO- (wherein R"* is hydrogen, 
(l-5C)alkyl [optionally substituted by one or two hydroxy groups], or R"* is of the formula 
R"''C(0)0(l-6C)alkyl (wherein R"" is (l-6C)alkyl)); and pharmaceutically-acceptable salts 

15 hereof. 

In another aspect of the invention all of the compounds of formula (IB) or (IC) 
described above are further preferred when HET is isoxazol-3-yl, isothiazol-3-yl or 1,2,5- 
thiadiazol-3-yl. 

In yet another aspect the invention relates to all of the compounds of formula (IB) or 
20 (IC) described above wherein HET is isoxazol-3-yl or l,2,4-oxadiazol-3yl. 

In yet another aspect the invention relates to all of the compounds of formula (IB) or 
(IC) described above wherein HET is isoxazol-3-yL 

In another aspect of the invention there are provided preferred compounds of the 
formula (IP) wherein HET is isoxazol-3-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,5- 
25 thiadiazol-3-yl; >A.B- is >N-CH2- and D is MR'" (or D is O) wherein Rep is a 6-membered 
heteroaryl ring containing 1, 2 or 3 ring nitrogen atoms as the only ring heteroatoms, linked 
via a ring carbon atom and optionally substituted on a ring carbon atom by one, two or three 
substituents independently selected from (l-4C)alkyl, halo, trifluoromethyl, (l-4C)alkyl 
S(0),- (wherein q is 0, 1 or 2), (l-4C)alkylS(0)2amino, (l-4C)alkanoylamino, carboxy, 
30 hydroxy, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkoxycarbonyl, carbamoyl, 
Ii-(l-4C)alkylcarbamoyl, di-(Il-(l-4C)alkyl)carbamoyl, (l-4C)alkoxy, cyano or nitro; or 
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pharmaceuticaUy-acceptable salts thereof. 

In yet another aspect the invention relates to all of the compounds of formula (IP) 

descnbedirnrnediatelyabovewherein>A-B-is>N.CH,andDisNR'^andwhe^ 
.soxazol-3-yI, isoxazol-5-yl. l,2.4^xadiazol-3-yl. isothiazolO-yl. 1.2.4.thiadiazol-3-yl or 

5 lA5-thiadiazoI-3-yl. 

i.alloftheaboveaspectsmdprefaTOlconipo>in<boffcm.ula(B)or(IC) m-vivo 
hydrolysable cs.«3 ^ prefe^i wh«n> appropriate. esp«nally phos^hoo^i (a. d^ed 
by formula (PD3) with npd as 1). 

In all of the above definitions the preferred compounds are as shovm in fomaula (lA), 
10 i.e. the pharmaceutically active (5(S)) enantiomer. 

Particular compounds of the present invention include the following :- 

5(S)-Isoxa2oI-3-ylaminomethyl-3-(3-fluoro-t-(3.6-dihydro-(2H)-pyran^ 
yl)phenyl)oxazoIidin-2-one; 

5(S)-IsoxazolO-ylaminomethyI-3-(3-fluoro-4-moipholinophenyO^^^ 

15 5(S)-Isoxazol-3-ylaminometi.yI-3-[3-fluoro-4-(l-hydr.,xyac^^^ 
yl)phenyl]oxazolidm-2-onc; 

5(S)-Isoxazol-3-ylaminomethyW-[3.fluom-4^1-(2(S),3-di^^^^^ 
tetrahydropyrid-4-yl)phenyl]oxazolidin-2-one; 

5(S)-Isoxazol-3-yIaminomethyl-3-(3,5-difluoro-4-(l-hydroxy^^^^^ 
20 yl)phenyl)oxazolidin-2-one; 

5(S)-Isoxazol-3-ylaminomethyl-3-(3.5-difluoio^(l-(2(S).3Klihydiox^^^^ 
tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one; 

5(S).asoxazol0.ylaminomethyl>3-(l.hydroxyacetyl.lA5.64etrahy^^^ 
yl)phaiyl)oxazolidin-2-one; 

25 '(S)-<>»«"l-3-ylan^m=a,yl).3KH2(SW^ydr„xypropa„oyl>U 
4-yl)phenyl)oxazolidin-2-one. 

Thus, most particularly preferred Examples are Example Nos. 1. 2. 5. 6. 34 35 46 and 
48. or pharmaceutically-acceptable salts thereof Particularly preferr^i salts are the socUum 
salts. In-v,vo hydrolysable ester, of Examples 5, 6,34. 35. 46 and 48 are also preferred. 
30 especially phosphoryl esters. 



wo 00/21960 



-43- 



PCT/GB99/03299 



Process section : 

In a further aspect the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
5 require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

For examples of protecting groups see one of the many general texts on the subject, for 
example, 'Protective Groups in Organic Synthesis' by Theodora Green (publisher: John Wiley 

10 & Sons). Protecting groups may be removed by any convenient method as described in the 
literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 

15 may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

20 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a ^butoxyca^bonyl group may be removed, for example, by treatment with a suitable acid 

25 as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron ths(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

30 treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 
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ar-taeM ^„„p. for example benzy, de^««™, co„*,„^ ^ ^ 

.0 S.«»pte>„eU,.>ora„e*y,^o„p„,,,^,,_„^,^ 

ac.d,„rforex™p,eaben.y,g„„p„Mch„„yb.,™„v«tf„,«^,e.,y^,^„^^^„^ 
ovnacalalys,s„chaspalladium-cm-cartoi,. 

15 R«™inayaIsobeusedasapn)teclinggroup. 

<»m-mlK>naltedmiqueswdlkno™taa,e chemical art »"™g 

^™°f*=f-„,a(I),orapbannace;,dcaHy.accep^bIes^^ 
hydroW„=«er*e:«,f,„aybeprepar^bya„yp,„,^k^^„^ 

P^««,o„„fche„„ea„y-re,„edco„^. Su* p^e.«. ^eo .ed ,„ prepare a 
«d of .ke fo™,u,a (a or a pba,™oeu«c.,y-a.cep«b,e sa« or an ^ w«, hy*oiy.abIe 
«..bereo£arep^^aaa««Herfca^.f^i.™,^^^^^;^^-*'' 

P^cedure. of orgarUc che„,i«,y (.e. for exan^le. Advanced Organic Chen..^ (wUey- 

^«"---)- -~«'-s«n,.a.eHa,s.de.„L.al«.e 
a«o™pany,ng non-taiUng Example. ,in »bich. for example, 3,5^f,„„,„pbe„„ 3. 

fl«orophe„y.and(de.-«uoro,pbeny,con«ngin.e™edia«.mayaUbeprep^^ 
^alago. prooedores; or by alre^arive p^cedare. - for exan^le, ^ prepara«». of (T 

™uoro)pb=„yHn.e»edia.«byreacdonofa(iluor.)pba„ytan^^ 
30ex»p,e.apyra„orOe«y^,p^,i„.^^^„,,^^ 

(se.forexan^,.W0.7^C«,5,.AHe™.ve,y.n.ccs.a,ys«„g.^.„^^^^^ 
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anaiogous procedures to those illustrated which are within the ordinaiy skill of an organic 
chemist Information on the preparation of necessary starting materials or related compoimds 
(which may be adapted to form necessary starting materials) may also be found in the 
following Patent and Application Publications, the contents of the relevant process sections of 
5 which are hereby incorporated herein by reference : 

WO99/02525; W098/54161; WO97/37980; WO97/30981 (& US5,736,545); WO97/21708 
(& US5,719,154); WO97/10223; WO97/09328; W096/35691; W096/23788; WO96/15130; 
WO96/13502; WO95/25106 (& US5,668,286); W095/14684 (& US5,652^38); WO95/07271 
(& US5,688,792); W094/13649; WO94/01 1 10; W093/23384 (& US5,547,950 & US 

10 5,700,799); WO93/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732 & 
US5,80l,246); US5,231,188; US5,247,090; US5,523,403; W097/27188; WO97/30995; 
W097/3I917; WO98/01447; WO98/0I446; WO99/10342; WO99/10343; W099/11642; 
European Patent Application Nos. 0,359,418 and 0,609,905; 0,693,491 Al (& US5,698,574); 
0,694,543 Al (& AU 24985/95); 0,694.544 Al (& CA 2,154,024); 0,697,412 Al (& . 

15 US5,529,998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German 
Patent Application Nos. DE 195 14 313 Al (& US5,529,998); DE 196 01 264 Al (& AU 
10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE 
196 49 095 Al (& AU 12517/97). 

The following Patent and Application Publications may also provide useful 

20 information and the contents of the relevant process sections are hereby incorporated herein 
by reference: 

FR 2458547; FR 2500450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (& 
GB 2028306, GB 2054575, US4,287,351, US4,348,393, US4,413,001, US4,435,415 & 
US4,526,786), DE 3017499 (& GB 2053196. US4,346,102 & US4,372,967); 
25 US4,705,799; European Patent Application Nos. 0,312,000; 0,127,902; 0,184,170; 0,352,781; 
0,316,594; 

The skiUed organic chemist will be able to use and adapt the information contained 
and referenced within the sibove references to obtain necessary starting materials. 

Thus, the present invention also provides that the compounds of the formulae (I) and 
30 pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a 
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(wherein ttc variabte are « defined d»ve ™iea oftcmse sta<«i) • 

(b) by reaction of a compound of formula (II) : 

O 

A 

Q-N O 



(H) 

wherein Y is either (i) hydroxy; or (ii) a displaceable group 
10 with a compound ofthe formula (HI): 

HN(Pg)-HET 

m 

wherein Pg is a suitable protecting group; or 

(c) by reaction of a compound of the formula (IV)- 

15 

Q-Z 
(IV) 

whereinZisanisocyanate,amineorurethanegroupwithanepoxideofthefom.ulaW 

(V) 

20(d) by reaction of a compound of formula rm wj,«*;«v 

y uuu ui lormuia (U) whcrem Y is an ammo grora with a 

compound of the formula (IIIA) : 



Lg-HET 
(IHA) 

25 wherein Lg is a leaving group; and thereafter if necessary: 
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provided as aspecific final process step. ^ ^ ^^^^^^ 

Where Y is a displaceable group, suitable values tor I 
3 mereYisa P ^^^^^^^^^^^^ 

sulfonyloxy group, for example a 

^"^'r:a».»«.o-— ^^^^^ 

.^.e^^mosroupn^beo^^J^ ^^^^^^^^^^^^^ 
20 al!cylate<ltoamethoxygroup,.by<W«)'8"l> 1,72), a caAouyl g«>up 

con^rtcd.0 .thiocarbonyl g^up (eg. «s«« »oterRc g«.«P « ' 

M,tepm.hcp«pa»tionofaco«po-mdof.h=form»l.(0. 

.«.....,p.osp..3na.*.^«-^^^^^^^^ 

THF.andin.het«npe«««°"e«» - _ (,^); The Mtou^bu Reaoicm. 
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>^«.DX.Hus^,0^,^3^„^^^^^_^_^ ^^^^^ 
P»icu,ar,y suitable value. «^P,««,.^„„^ ^ 

be=.y.oxy(,^.e«.,,^^«,,,^^^^^^ ^ ^^^^^^^ 
«»mpanymg Ecaniples for particular values of Pg. 

.™ep„,e«.o. coudiUou, or Ka« au^ga. or Mg«.eOH ^ ^ 
2«y.u,fo„.,„a,^r^^^^ 

5 ^°™P°"ndsofthefonnulafln wherein Vict, ^ 

,u r hydroxy may be obtamed as describeH in 



20 



O 
(VI) 



O 

o 



(VII) 
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In particular, compounds of the formula (II), (VI) and (VII) may be prepared by the 
skilled man, for example as described in International Patent Application Publication Nos. 
WO95/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01446, the contents of 
which are hereby incorporated by reference,. and by analogous processes. 
5 If not commercially available, compounds of the formula (III) may be prepared by 

procedures which are selected from standard chemical techniques, techniques which are 
analogous to the synthesis of known, structurally similar compounds, or techniques which are 
analogous to the procedures described in the Examples. For example, standard chemical 
techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I 
10 (1993), 45-225, B J.Wakefield. Many amino-HET compounds are commercially available 
and may be converted into HN(Pg)-HET by standard techniques. 

(b)( ii) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as, 
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
15 example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminppyridine, triethylamine, 

morpholine or dia2abicyclo-[5.4.0]undec-7-ene, the reaction is also preferably carried out in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofiiran, 
1,2-dimethoxyethane, TV.A^-dimethylformamide, iV;//-dimethylacetamide, //-methylpyrroUdin- 
2-one or dimethylsulfoxide at and at a temperature in the range 25-60^C. 

20 

When Y is chloro, the compound of the formula (II) may be formed by reactmg a 
compound of the formula (II) wherein Y is hydroxy (hydroxy compound) with a chlorinating 
agent. For example, by reacting the hydroxy compound with thionyl chloride, in a temperature 
range of ambient temperature to reflux, optionally in a chlorinated solvent such as 

25 dichloromethane or by reacting the hydroxy compound with carbon tetrachloride/triphenyl 
phosphine in dichloromethane, in a temperature range of O^C to ambient temperature. A 
compound of the formula (II) wherein Y is chloro or iodo may also be prepared from a 
compound of the formula (II) wherein Y is mesylate or tosylate, by reacting the latter 
compound with lithium chloride or lithiiun iodide and crown ether, in a suitable organic 

30 solvent such as THF, in a temperature range of ambient temperatxu-e to reflux 
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When Y is (l-4C)aIkanesuIfonyloxy or tosylate the compound (H) may be prepared by 
reacting the hydroxy compound with (MQalkanesulfonyl chloride or tosyl chloride in the 
presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as PhO,.P(0)-0-) or Ph3-P(0)-a the compound 
5 (U) may be prepared &om the hydroxy compound under standard conditions. 

(c) Reaction (c) is perfonned under conditions analogous to those described in the 
foUowing references which disclose how suitable and analogous starting materials may be 
obtained. 

Reaction (c) is especially suitable for compounds in which HET is an electron 
10 deficient heteroaryl (such as, for example, thiadiazole or triazine). 

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the 
sIdUed chemist, for example by analogous processes to those described in Walter A. Gregory 
et al in J. Med. Chem 1990, 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992, 
35. 1156-1 165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by 
15 the skilled chemist, for example by analogous processes to those described in International 
Patent Application Publication Nos. WO 97/30995 and WO 97/37980. 

A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a 
amine group is reacted with the epoxide (optionally in the presence of an organic base), and 
the product is reacted with, for example, phosgene to form the oxazoUdinone ring. Such 
20 reactions and the preparation of starting materials in within the skill of the ordinary chemist 
with reference to the above-cited documents disclosing analogous reactions and preparations. 

Epoxides of the formula (V) may be prepared fix)m the corresponding compound of 
formula (Vm): 



25 




(vni) 



Certain such epoxide and alkene intermediates are novel and arc provided as a further feature 
of the invention. For example, when T or T' is isoxazol-3-yl. 
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3-(2,3-oxiranepropylamino)isoxa2ole may be prepared from 3-allylaminoisoxazoIe. 

Asymmetric epoxidation may be used to give the desired optical isomer. 

(d) The skilled man will appreciate that for the reaction of a compound of formula (H) 

wherein Y is an amino group with a compound of the formula (IIIA), Lg-HET, certain, 
5 reactive heteroarlys HET react satisfactorily, such as triazines and pyridazine. A suitable 

value for Lg is chloro. The reaction is performed under standard conditions in an inert solvent 

and in the presence of a suitable base (such as triethylamine). 

Compounds of the formula (II) wherein Y is amino may be obtained as described in 

the references cited herein (particularly in the section proceeding the discussion of protecting 
10 groups), for example from the corresponding compounds in which Y is hydroxy (via the 

azide). 

The removal of any protecting groups, the formation of a pharmaceutically-accq)table 
salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furtheraiore, details on the these steps, for 

15 example the preparation of in-vivo hydrolysable ester prodrugs has been provided in the 
section above on such esters, and in certain of the following non-limiting Examples. 

When an optically active form of a compound of the formula (I) is required, it may be 
obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for example, by asynmietric induction of a suitable reaction step), or by 

20 resolution of a racemic form of the compound or intennediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 
may also be usefiil for the preparation of optically active compoimds and/or intemiediates. 

Similarly, when a pure regioisomer of a compound of the formula (I) is required, it 
may be obtained by carrying out one of the above procedures using a pure regioisomer as a 

25 starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
standard procedure. 

According to a further feature of the invention there is provided a compound of the 
formula (I), or a pharaiaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 
30 According to a further feature of the present invention there is provided a method for 

producing an antibacterial effect in a warm blooded animal, such as man, in need of such 
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treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof 

The invention also provides a compound of the formula (I), or a pharmaceutically- 
5 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the formula (I) of the present invention, or a phamiaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the formula (I), an in-vivo hydrolysable ester or a 

10 pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compoimd of this invention") for the thenq^eutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

15 Therefore in another aspect the present invention provides a pharmaceutical 

composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or 
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The pharmaceutical compositions of this invention may be administered in standard 

20 manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules, aqueous 
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories, 
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions 

25 or suspensions. 

In addition to the compounds of the present invention the pharmaceutical composition 
of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, B-lactams or aminoglycosides) and/or other anti-infective agents (for 
30 example, an antifungal triazole or amphotericin). These may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of 
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this invention may also contain or be co-administered with bactericidal/permeability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
5 administration in unit dosage forai, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 
compound. Especially preferred is a tablet or capsule which contains between 50mg and 
SOOmg of a compound of this invention, particularly in the range lOOmg to 500mg. 

In another aspect a pharmaceutical composition of the invention is one suitable for 
10 intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0.1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 
intramuscular dose of 0.5 mgkg-^ to 20 mgkg-1 of a compoimd of this invention, the 

1 5 composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 
ingkg-^ to 20 mgkg-^ of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Alternatively each patient may receive a daily oral dose which may be approximately 

20 equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
suitable sequestering agent. 
25 In the above other, pharmaceutical composition, process, method, use and medicament 

manufacture features, the alternative and preferred embodiments of the compoimds of the 
invention described herein also apply. 



30 



AntibaPterial APtivity : 

The pharmaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity in vitro against standard Gram-positive 
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organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
pharmaceutically-acceptable compounds of the present invention show activity against 
enterococci, pnemnococci and methicillin resistant strains of S.aureus and coagulase negative 
staphylococci. The antibacterial spectrum and potency of a particular compoxmd may be 
5 determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
10 is described in terms of the minimum inhibitory concentration (MIC) determined by the 

agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 fig/ml. 

Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation temperature of ST^C for 24 hours - standard test conditions for the expression of 
IS methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated 

horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 37°C in an 
atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
the test organisms. 

20 For example, the following results were obtained for the compound of Example 2 : 



Organism MIC f ^g/mn 

Staphylococcus aureus: 

Oxford 0.5 

25 Novb. Res 1 

MRQR 1 
Coagulase Negative Staphylococci 

MS 0.5 

MR 1 
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Streptococcus pyogenes 



C203 



1 



Enterococcus faecalis 



2 



S Bacillus subtilis 



0.5 



Novb. Res = Novobiocin resistant 
MRQR = methicillin resistant quinolone resistant 
MR = methicillin resistant 
10 MS = methicillin sensitive 

Certain intermediates and/or Reference Examples described hereinafter (especially those 
in which the -NH- link to HET is protected by a BOC group) may also possess useful activity, 
and are provided as a further feature of the invention. 

The invention is now illustrated but not limited by the following Examples in which 
15 unless otherwise stated 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 
18-26°C and in air unless otherwise stated, or unless the skilled person would otherwise work 

20 under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieseigel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the formula (I) were generally confirmed by NMR 
25 and mass spectral techniques [proton magnetic resonance spectra were generally determined 

in DMS0-D6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (6 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
30 or dd, doublet of doublets; t, triplet, m, multiplet; fast-atom bombardment (FAB) mass 

spectral data were generally obtained using a Platform spectrometer (supplied by Micromass) 
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run in electrospray and. where appropriate, either positive ion data or negative ion data were 
collected]; 

(vi) intermediates were not generaUy folly characterised and purity was in general assessed 
by thin layer chromatographic, infra-red (JR), mass spectral (MS) or NMR analysis; and 
5 (vii) in which the foUowing abbreviations may be used > 

® is a Trademaric; DMF is N,N-dimethylformamide; DMA is N.N-dimethylacetamide; 

TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; 

MPLC is medium pressure liquid chromatography; DMSO is dimethylsulfoxide; 

CDCI3 is deuterated chloroform; MS is mass spectroscopy; ESP is electrospray; 
10 THF is tetrahydroforan; TFA is trifluoroacetic acid; NMP is N-methylpyrrolidone; 

HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is methanol; 

phosphoryl is (HO)j-P(0>0-; phosphiryl is (HOVP-0-; EDC is l-(3. 

dimethylaminopropyI).3-ethylcarbodiimide (hydrochloride); PTCA is para- 
toluenesulfonic add. 

15 

Example 1 ; ';fS).Tsnxa7ol-Vyi,,miiiomefhvl-vn-fl..nr«^r/;.rf{hy^ r n-r2WUry -.i-4^ 
ynnhenvnoYaznlidin-?-ft,,y 




To a stirred solution of 3-(2^,2-trichloroethyloxycarbonylamino)isoxazole (631mg, 
20 2.43mmol) in dry NJ^-dimethylformamide (10ml). under a nihogen atmosphere was added a 
suspension of sodium hydride (107mg of a 60% dispersion in oil. 2.67mmol) in hexane 

followed by 5(R)-methanesulfonyloxymethyl-3.(3-fluoro-4-(3.6-dihydro-(2H)-pyTan-4- 
yl)phenyl)oxa2olidin-2-one (see WO 97/09328; 226mg, 0.61mmol) in dry DMF (3ml). Over a 
period of 24 hours further batches of sodium hydride totalling (428mg of a 60% dispersion in 
25 oil, 10.7mmol),wereaddedandthereactionmixtureheatedto50.60°Cfor24h.afterwhich 
time TLC indicated the formation of the desired product (Rf 0.34, 50% ethyl acetate / 
hexane). The majority of the N.N-dimethylformamide was evaporated under hi-vacuum and 
the product isolated by MPLC (50%THF / Hexane) and then triturated with ether to yield the 
title compound as a white amorphous solid (63.4mg, 29%). 
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NMR: 2.42 (m, 2H), 3.45 (m, 2H), 3.81 (m, 3H), 4.15 (t, IH), 4.21 (d, 2H), 4.90 (m, IH), 
6.01 (d, IH), 6.09 (m, IH), 6.53 (t, IH), 7.31 (dd, IH), 7.40 (t, IH), 7.48 (dd, IH), 8.39 (d, 
lH);iii/z:ES^(M+H) = 360. 

5 Th e ^.^2 2.2-trichloroethvlQxvcarbonvl aminQMsoxa2ole (Reference Example I) starting 
material was prepared as follows : 

To a stirred solution of 3-aminoisoxaxole (2.0g, 23.8mmol) and sodium hydrogencaibonate 
(5.0g, 59.5mmol) in acetone / water (45ml, 2:1), at 0-5*^0 was added dropwise 2,2> 
trichloroethyl chloroformate (5.55g, 26.2mmol, 3.6ml) in acetone (15ml). The reaction 

10 mixture was allowed to warm to room temperature and was stirred for 4 hours. It was then 
cooled back to 0-5°C and a further portion of sodium hydrogencarbonate (5.0g, 59.5mmol), 
and 2,2,2-trichloroethyl chloroformate (5.55g, 26.2mmol, 3.6ml) in acetone (10ml) was 
added The solution was allowed to warm to room temperature and was stirred for a further 3 
hours. Thin layer chromatography after this time showed complete reaction (Rf = 0.79, 5% 

1 5 MeOH / CH2CI2). Water was added and the mixture extracted with ethyl acetate (4x), and the 
extracts were combined, washed with brine, dried over sodium sulfate, and concentrated by 
rotary evaporation to give a yellow oil (1 1.2g). This was purified by MPLC (3% MeOH / 
CH2CI2) and recrystallized with cyclohexane, to give the title compound as white fluffy 
crystals (4.91g, 80%). NMR: 4.95 (s, 2H), 6.74 (d, IH), 8.78 (d, IH), 11.19 (s, IH); m/z: ES* 

20 (M+H) = 259. 

Example 2 : SfSVTsoxazo^3>vlaminomethvl-3-r3-fluoro-4-morPho»nQPhenv»V 
oxa2olidin-2-one 

To a stirred solution of 5(R)-[li-isoxazol-3-yl-H-(2,2,2-trichloroethyloxycarbonyl) 
25 aminomethyl]-3-(3-fluoro-4-morpholinophenyl)oxazolidin-2-one (140mg, 0.26mmol) in 
glacial acetic acid (6ml) at room temperature under a nitrogen atmosphere, was added zinc 
dust (acid washed, 68mg, 1 .04mmol). After 4 hours a further portion of zinc (68mg, 
1 .04mmol) was added and stirring was continued for a further 1 .5 hours until reaction was 
complete. The reaction mixtiu-e was filtered and concentrated by rotary evaporation to give 
30 colourless crystals (347mg) which were extracted with dichloromethane (2x), with sonication. 
The resulting suspension was filtered and chromatographed by MPLC (3% MeOH / CHjClj), 
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and further MPLC (40-80 % ethyl acetate / hexane gradient). The title compound was isolated 
as an amorphous soUd by trituration of the concentrated fractions with ether (23.4mg, 25%). 
NMR: 2.94 (t, 4H), 3.41 (t, 2H). 3.71 (m. 4H). 3.77 (t. IH). 4.10 (t. IH), 5.98 (s. IH). 6.50 (t. 
IH), 7.04 (t, IH), 7.17 (d, IH), 7.48 (dd, IH). 8.37 (s, IH). MS: ES+ (M+H) = 363. 

5 

The5fR)-rN-IS9Xa7:ol-3-yl-N-f2.2.2-trich]oroethvloxvcarhonvnaminome thv11-3-n-flnnrn^ 
mQrDholinonhenvnoxazoHdiTi-2-one n?eference KyaniplR 7^ starting material was prepared as 
follows: 

To a stirred solution of 3-(2,2,2-trichloroethyloxycarbonylamino)isoxazole (260mg, 
1 0 1 .Ommol), 5(R)-hydroxymethyl-3-(3-fluoro-4-morphohnophenyl)oxazolidiii-2-onc (see WO 
95/07271; 293mg, Immol) and tributylphosphine (303mg, l.Smmol) in dry tetrahydrofiiran 
(10ml) at O'C under a nitrogen atmosphere, was added l,r-(azodicarbonyl)dipiperidine 
(378.5mg, l.Smmol) in dry tetrahydrofiiran (3ml). The reaction allowed to warm to room 
tanperature and was stirred for 4 days by which time a white suspension had formed. The 
1 5 reaction mixture was filtered and the residue washed with tetrahydrofuran. The filtrate was 
concentrated by rotary evaporation to give a yellow oil (1.2g) which was purified by MPLC 
(30% ethyl acetate / hexane, ICN Alumina N 32-63) and further MPLC (100% CHjClj, ICN 
Alumina N 32-63). Concentration of the fictions by rotaiy ev^oration gave the title 
compound as a crisp white foam (296mg, 55%). 
20 NMR: 2.97 (t, 4H), 3.73 (t, 4H), 3.88 (m, IH), 4.17 (m, 2H), 4.38 (m, IH), 5.04 (m, 3H), 6.90 
(s, IH), 7.06 (t, IH), 7.18(dd, IH), 7.46 (dd, IH), 8.91 (d, IH); m/z ES* (M+H) = 537. 

Example 3 ; 5(S)-fsoxazol-3-vlaminoiiieth vl-3-f3-flnoro-4-n-formvl-1.2J;.6- 
tetrahvdronvrid-4-vnnhenvnoYa7o!iilin-2-nni> 



To a stirred solution of 5(R)-[H-isoxazol-3-yl-iI-(2,2,2-trichloroethyloxycarbonyl)- 
aminomethyl]-3-[3-fluoro-4-(l-formyl-l,2,5,6-tetrahydropyrid-4-yl)phenyl]oxazolidin-2-one 



0 



25 




wo 00/21960 



PCT/GB99/03299 



-59. 

(llOmg, 0.2mM) in acetic acid (3ml) was added zinc dust (13(hng, 2.0mM). The mixture was 
held in an ultrasonic bath for 10 min. and then stirred vigorously for 48 hours under a nitrogen 
atmosphere at ambient temperature. The mixture was filtered through celite and the filtrate 
was evaporated. The residue was taken into -5% MeOH / CH2CI2 (5ml) with filtration of 
5 inorganic material and the title compound was isolated by MPLC (4% MeOH / CHjClj). It 
was obtained as a brittle glass on evaporation under high vacuum (22mg, 28%). 
NMR: 2.41(s, 2H), 3.45(m, 2H), 3.60(m, 2H), 3.84(t, IH), 4.08(m, 2H), 4.19(t,lH), 4.91(m, 
IH), 6.00(m, 2H), 6.53(m, IH), 736(m, 2H), 7.54(d, 2H), 8.11 & 8.19(2s, IH), 8.37(s,lH); 
ni/2ES"(M+H) = 387. ' 
10 ' 
The smV[N4soxa2Ql-3 >vl-N-f2.2.2-trichlQroethvloxvcarbonvnaminomethvlV3>r3-fluQrQ'^^ 
n -formvUl .2.S.6-tetrahvdropvrid-4-vnphenvl]oxazQlidin-2 -Qne (Reference Fxample 5^ 
Starting material was obtained as follows : 

15 5rRV[NJsoxazol-3-vl-N-f2.2.2-trichloroethvloxvcarfaonvnaminomethY]V3'^ 

benzvl-L2 J.6-tetrahvd ropvrid>4>vnphenvl]oxazolidin>2-one (Tleference Example 3) 

To a stirred solution of 3-(2,2,2-trichloroethyloxycaibonylamino)isoxazole (1.30g, S.Ommol), 

5(R)-hydroxymethyl-3-(3-fluoro-4.(l-bmzyl-l,2,5,6rtetrahydropyrid-4-yl^ 

2-one (WO 97/30995; 1.91g, 5.0 mmol) and tributylphosphine (l-52g, 7.5mmol) m dry 

20 tetrahydrofuran (50ml) under a nitrogen atmosphere at O^Cy was added 1,1'- 

(azodicarbonyl)dipiperidine (1.89g, 7.5mmol) in dry tetrahydrofiiran (15ml), The solution was 
stirred at 0°C for 30 minutes before being allowed to come to room temperature and it was 
then stirred for 2 days. The mixture was filtered, concentrated by rotary evaporation and 
chromatographed by MPLC (30% ethyl acetate / hexane, ICN Alumina N 32-63), and 

25 triturated with ether to give the title compound as a white amorphous solid (1.62g , 52%). 
NMR:2.41 (m, 2H), 2.60 (t, 2H), 3.15 (m, 2H), 3.90 (dd, IH), 4.18 (m, 2H), 4.37 (dd, IH), 
5.04 (dd, 3H), 5.95 (broad s, IH), 6.88 (s, IH), 7.32 (m, 3H), 8.89 (s, IH); m/z ES* (M+H) = 
623. 



30 
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5fRV^N4soxazo^3■v^N-f22.2-trich]oroethvloxvcal^1onvl^amm^^ 
(L2.S,6-tetrahvdropvrid-4>vnDhenvl1oxazolidin-2-one ( Reference Example 4^ 
To an ice-cooled stirred solution of 5(R)-[N-isoxazol-3-yl-ii-(2,2^- 
trichloroethyloxycarbonyI)aminomethyl]-3-[3-fluoro-4-(l-benzyl-l^,5,6-tetrahy 
5 yl)phenyl]oxazolidin-2-one (720mg, LlSmmoI) and N,N-diisopropylethylamine (44.8mg, 
0.34nimol, 60^1) in dichloFomethane (40ml) under a nitrogen atmosphere was added dropwise 
1-chloroethyl chlorofonnate (214mg, l.Smmol, 162^il). The reaction mixture was allowed to 
warm to room temperature and after 30 minutes the reaction was complete. It was 
chromatographed by MPLC (40% ethyl acetate / hexane) to yield a clear oil (737mg) which 
10 was dissolved in methanol and stirred at 60°C for 20 minutes, before the solvent was removed 
by rotaiy evaporation to give the title compound as an amorphous solid (538mg, 94%). 
NMR: 2.71 (m, 2H), 3.35 (m. 2H). 3.80 (m, 2H). 4.00 (m. IH). 4.27 (m, 2H). 4.45 (dd, IH), 
5.13 (m, 3H), 6.10 (m, IH), 6.96 (s, IH), 7.38 - 7.60 (m, 3H), 9.00 (s, IH), 9.21 (broad s, 2H); 
iii/zES*(M+H) = 533. 

15 

5aiVrN4soxa7ol-3-v1-N-(2.2.2-trichloroethvloxv carbonvnaminoniethvll-3-[3-fluoro-4-ri- 
formvl-l .2.5.6-tetrahvdropvrid-4-vnphenvlloxazolidin-2-oneYReference Example 5^ 
To a suspension of 5(R)-[N-isoxazol-3-yl-H-(2,2,2-trichloroethyloxycarbonyl) aminomethyl]- 
3-[3-fluoro-4-(l,2,5,6-tetrahydropyrid-4-yl)phaiyl]oxa2olidin-2-one (lOOmg, 0.175nmiol) in 
20 ethyl formate (5ml), with stirring was added, triethylamine (20mg, 27(il, 0.2mmol), and the 
mixture was heated to reflux overnight Ethyl formate was added and the mixture washed with 
2M hydrochloric acid and saturated brine, dried over sodium sulfate and concentrated by 
rotary evaporation to give the crude title compound as a yellow gum (1 15mg, 117%). MJz 
ES*(M+H) = 561. 

25 

Example 4 : SrSVT.snxa2ol-3-vlaminomethvl-3-f'<-fluoro-4-fl-a cetQxvacetvl-1.2A<{- 
tetrahvrtrftpvrlii^Vnphenvl|oTay^lldiii-2-nne 

To a stirred solution of 5(R>[H-Isoxazol-3-yl-N-(2A2- 
trichloroethyloxycarbonyl)aminomethyl]-3-[3-fluoro-4-(l-acetoxyacetyl-l,2,5,6- 
30 tetrahydropyrid-4-yl)phenyl]oxazolidin-2-one (L14g, 1.8mM) in acetic acid (15ml) was 
added zinc dust (1.17g, 18mM). The mixture was stood in an ultrasonic bath for 10 minutes 
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then water (2ml) was added and the mixture was stirred vigorously for 24hrs under nitrogoi at 
ambient temperature. The mixture was filtered through celite and the filtrate was evaporated. 
The title compound was isolated by MPLC (4% MeOH / CHiClj). It was obtained as a 
crystalline solid on trituration with ether (473mg, 57%). 
5 NMR: 2.10 (s. 3H). 2.42 (s^H). 3.45 (t, 2H), 3.58 (t, IH). 3.67 (t,lH), 3.85 (d of d, IH), 4.09 
(s, 2H), 4.18 (t, IH). 4.86 (m, 3H), 6.00 (d. 2H), 6.52 (t,lH), 7.29 (d of d, IH), 7J8 (t, IH), 
7.50 (d, IH), 8.38 (s, IH); m/z ES* (M+H) 459. 

Th«. ^rR^.fN.Tsnya7^1-3-vl-N-r2.2.2-tric h1nroethvloxvcarhonvl)aminomPthvn-3-r3-fl»QrP-4- 
10 h-aRetoYvacetvl-l .2.5.6.tetrahvHTnpvrid-4 -v1VphenvlloYfl^nlidin-2-Qnft fReference Example 

Q, starting matoial was prepared as follows : 

To a ice-cooled, stirred solution of 5(R)-IM-Isoxazol-3-yl-M-(2,2,2- 

trichloroethyloxycarbonyl)aminometfiyl]-3-[3-fluoro-4-(l,2,5,6-tetrahydiopyrid-4- 

yl)phenyl]oxazolidin-2-one (102mg, O.lSmmol) and sodium bicarbonate (75mg, 0.89nunol) 

15 in acetone (10ml) / water (5ml), was added dropwise acetoxyacetyl chloride (49mg, 

6.36mmol, 38.5^1). After 15 minutes, complete reaction had occurred by TLC (10 % MeOH / 
CHjCli, UV visualisation, Rf = 0.75). Water was then added and the aqueous phase extracted 
with ethyl acetate, and the resulting organic phase washed with water, 2M hydrochloric acid 
and saturated brine, dried over sodium sulfate and concentrated by rotary evaporation to give 

20 the title compound as a crude yellow gum (105mg, 93%). 

NMR: 2.10 (broad s, 3H), 2.42 (m, 2H), 3.62 (dt, 2H), 3.94 (m, IH), 4.19 (m, 4H), 4.40 (dd. 
IH), 4.84 (d, 2H), 5.05 (m, 3H), 6.01 (broad s, IH). 6.91 (s, IH), 7.31 (d, IH), 7.43 (m, 2H), 
8.91 (s, IH); m/z: ES* (M+H) = 633. 

25 Rvample 5 : 5fSWsoya»Ql-3-v lflininnmethvl-.^-r3-fluorQ-4-(1-llV<lroyvacetVl-1.2.S,^ 
tetrahvdroDv riri-4-vnphenv11o\a70lidin-2-One 

A solution of 5(S)-Isoxazol-3-ylaminomethyl-3-[3-fluoro-4-(l-acetoxyacetyl-l,2.5.6- 
tetrahydropyrid-4-yl)phenyl]oxazolidin-2-one (400mg, 0.87mM) in saturated methanoUc 
ammonia (10ml) was stirred for 18hrs. at ambient tanpwahure. The title compound 
30 crystallised on evaporating to a small volume and was triturated with ether (334mg, 92%). 
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NMR: 2.45 (s, 2H), 3.46 (t, 2H). 3.69 (t, IH), 3.84 (d of d, IH), 4.12 (m, 5H), 4.55 (m, IH), 
4.90 (6 line, IH), 6.00 (m, 2H), 6.54 (t,lH), 7.31 (d of d, IH). 7.37 (t, IH), 7.51 (d, IH), 8.38 
(s, IH); mJz ES* (M+H) 417. 

5 Example 6 : 5fSMsoxazol-3-vlaminomethvl-3-r3-nuorii-4-n>r2fS^J^. 

dihYdroxvDropaDOvlV1.2,5.6-tetrahvdropwid-4-vnphenvl]oxazolidin>2-oiie 
To a stirred solution of 5(R)-ni-isoxa2ol-3-yl-M-(2,2^- 
tricUoroethyloxycarbonyl)aminonie%l]-3-{3-fluoro-4-[H-(2,2-dinie% 
ylcaibonyl)-l,2,5,6-tetrahydropyrid-4-yl]phenyl}oxazolidin-2-one (200mg, 0.3mM) in acetic 

10 acid (3ml) was added zinc dust (195mg, 3.0mM). The mixture was stood in an ultrasonic bath 
for 10 min. then stirred vigorously for 24 hours under a nitrogen atmosphere at ambient 
temperature. Water (0.5ml) was added and stirring was continued for a further 24 hours. The 
reaction mixture was filtered through celite and evaporated. The residue was dissolved in 
tetrahydrofuran (15ml) / 1 .OM aq. HCl (IQml) and was stirred at ambient temperature for 3 

15 days. It was evaporated to dryness and the residue was chromatogr^hed by MPLC (8% 
MeOH / CH2CI2, gradient to 25%). The title compound was obtained as a white powder on 
trituration with ether / ethanol (68mg, 50%). 

NMR: 5 2.42(s, 2H,partially obscured), 3.43(m, 2H), 3.57(m, IH), 3.79(m, 3H), 4.16(m, 2H), 
4.27(m, IH), 438(m, IH), 4J2(m, IH), 4.91(m, IH), 5.00(m, IH), 6.00(m, 2H), 6.57(t, IH), 
20 7.30(d of d, IH), 7.39(t, IH), 7,50(d of d, IH), 8.40(s, IH); miz ES+ (M+H) = 447. 

The 5(R)-n^-isoxazol-3-vl-N-f2.2.2>trichloroethvloxvcaibonvnaminomethvl^^ 
|K-(2.2>dimethyl>L3-dioxo]an>4(SVylcarbonvn-L2.S.6-tetrahydropvrid-4> 
vl]phenvl}Qxazolidin>2-one (Refer ence Example 7) starting material was prepared as follows : 

25 To a stirred solution of 5(R)-[M-isoxazol-3-yl-Ii-(2,2,2-trichloroethyloxycarbonyl)- 
aminomethyl]0-[3-fluoro-4-(l,2,5,64etrahydropyrid-4-yl)phenyl]oxazoli^^ 
0.4mM) in dry dichloromethane (5ml) at 0-4**C, was added pyridine (158mg, 2.0mM) 
followed by dropwise addition of a solution of (S)-(+)-2,3,0-isopropyUdeneglycinoyl chloride 
(EP 0 413 401 A2; 200mg, 1.2mM) in dichloromethane (1ml). The solution was stirred at 0- 

30 4**C for 10 min, and then allowed to warm to ambient temperature. The reaction mixture was 
washed with water and brine, dried over sodium sulfate and evaporated to a gum. The title 
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compound was isolated by MPLC (60% ethyl acetate / isohexane) and was obtained as a crisp 
foam on evaporation (158mg, 60%), 

NMR: 1.36(m, 6H), 2.42(s, 2H), 3.79(m, 2H), 3.92(m, IH), 4.15(m, 6H), 4.40(d of d, IH), 
4.90(5 Une, IH), 5.05(4 line, 3H), 6.03(s, IH), 6.90(s, IH), 7.25-7.50(m, 3H), 8.91(s, IH); 
5 in/2:ES^(M+H) = 661. 

RYum pleT: 5fSVIsQxazol -3-ylaminomethvl>3-f4-imidazol-l>vl-3-flttorQPhCT^^^ 
nYa2olidin-2-Qne 

5(R)-(N^(2,2,2-TricWoroethyloxycarbonyl)4soxazol-3-ylaminomethyl)-3-(4-im^ 
10 fluorophenyl)oxazolidin-'2-one (crude, 1 .7 g, --2.5 mM), was stirred in a mixture of acetic acid 
(40 ml) and water (1 8 ml) under nitrogen at ambient temperature. Zinc dust (824 mg, 12.5 
mM) was added, the mixture stirred 20 minutes, a further portion (200 mg) of zinc added, and 
stirring contmued for 1 hour. The mixture was filtered through celite, and the filter pad 
washed well with a mixture of acetic acid and water (5:1). The filtrates were evaporated, and 
15 the residue partitioned between hydrochloric acid (0.5M, 200 ml) and dichloromethane (150 
ml). The aqueous phase was washed with dichloromethane (100 ml), then made basic with 
the minimum quantity of concentrated ammonia solution, re-extracted with dichloromethane 
(2 X 150 ml), dried (magnesium sulfate), and evaporated. Reciystallisation firom isopropanol 
(40 ml) gave the desired product (470 mg). 
20 NMR fPMSQ-d^ l 5: 3.46 (t, 2H); 3.87 (dd, IH); 4,21 (t, IH); 4.92 (m, IH); 6.01 (d, IH); 
6.53 (t, IH); 7.12 (t, IH); 7.46 (dd, IH); 7.53 (d, IH); 7.66 (t, IH); 7.74 (dd, IH); 7.98 (m, 
IH); 8.39 (d, IH). MS TESPl : 362 (Mit) for C,,H,4FN503 

The smvrA^r2,2,2>Trich lorQethvloxvcarbonvlVisoxazol-3-vlaminomethvlV3-f4-i 
25 yl-3-fluorophenvnoxa7Qlidin-2-one intermediate was prepared as follows : 

3-(4-Imidazol-l-yl-3-fluorophenyl)-5(R)-hydroxymethyloxazolidin-2-one (693 mg, 2.5 mM, 
see WO 96-23788) and 3-(2,2,2-trichloroethyloxycarbonylamino)isoxazole (649 mg, 2.5 mM) 
were suspended by stiiring in dry tetrahydrofuran (25 ml) under nitrogen in an ice-bath. 
Tributylphosphine (808 mg, 4 mM) was added followed by l,r-(azodicarbonyl)dipiperidine 
30 (945mg, 3.75 mM) dissolved in tetrahydrofuran (10 ml) over 10 minutes. The mixture was 
then stirred 1 8 hours, allowing the temperature to rise to ambient, then filtered, and the filter 
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cake washed with tetrahydrofuran. The combined filtrates were ev^orated and flie residue 
purified by chromatography on a 20 g silica Mega Bond Elut® column^ elating with a 
gradient increasing in polarity firom 0 to 5% methanol in dichloromethane. Relevant fractions 
were combined, evaporated, and the residue triturated with diethyl ether to give the desired 
5 product (1 .36 g), contaminated with tributylphosphtne oxide. 

MMBiDMSQide} 5: 3.95 (dd, IH); 4.16 (dd, IH); 4.26 (t, IH); 4.41 (dd, IH); 4.99 (dd, 
IH); 5.08 (dd overlapping m, 2H); 6.89 (d, IH); 7.10 (t, IH); 7.44 (dd, IH); 7.52 (d, IH); 
7.66 (t, IH); 7.71 (dd, IH); 7.98 (m, IH); 8.90 (d, IH). 
MS fESPV 518 0Vnr)forC,<3i5Cl3FN5O5 

10 

Example 8; SfSVTsoxazoN3-vlaminometbvl-3-f4>f4>Hvdroxy methvlimidazQl-^ 

3-(4.(4-Hydroxymelhylimidazol-l-yl)-3-fluorophenyl)-5(R)-(i\K^butoxyca^ 
ylaminomethyl)oxazolidin-2-one (360 mg, 0.76 mM) was dissolved in dichloromethane (10 

15 ml) and treated with trifluoroacetic acid (10 ml). After stirring for 30 minutes solvent was 
evaporated, the residue repeatedly evaporated to dryness with dichloromethane (3x10 ml), 
and the resulting gum dissolved in water (10 ml). The solution was made basic with 
concentrated aqueous ammonia, and the resulting precipitate filtered, washed with water and 
dried to give title product (190 mg). 

20 MS fESPV 374(MH')forC,7H,«FN504 

NMRfDMSQ.d^^ 8: 3.45 (t,2H); 3.85 (dd, IH); 4.19 (t,lH); 4.39 (d,2H); 4.88 (t, IH); 

4.95 (m, IH); 5.99 (d, IH); 6.53 (t, IH); 7.31 (d, IH); 7.43 (dd, IH); 7.62 (t, IH); 7J2 
(dd, IH); 7.90 (d, IH); 8.36 (d, IH). 

25 The 3'f4-f4>Hvdroxvmethvlunida2oNl-vlV3-fluorophenvlV5(RVr7V^-f^^^ 

isoxa2ol-3-vlaminQmet hvnoxa2olidin-2-one intermediate was prepared as follows : 
3.(4.(4.^.Butyldunethylsilyloxymethylimidazol-l-yl)-3-fluorophenyl)-5(R)-hyd^^ 
methyloxazolidin-2-one (842 mg, 2 mM, see WO 97-31917) and 3-(^-butoxycarbonyl- 
amino)isoxazole (405 mg, 2.2 mM) were suspended by stirring in dry tetrahydrofuran (15 ml) 

30 under nitrogen in an ice-bath. Tributylphosphine (444 mg, 2.2 mM) followed by l,r-(azo- 
dicarbonyl)dipiperidine (555 mg, 2.2 mM) dissolved in tetrahydrofiiran (10 ml) were added. 
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The mixture was then stirred 1 8 hours, allowing the temperature to rise to ambient, then 
filtered, and the filter cake washed with tetrahydrofiiran. The combined filtrates were 
evaporated and the residue purified by chromatography on a 10 g reversed phase CI 8 column, 
eluting with a gradient from 10 to 50% acetonitrile in water containing 0.1% trifluoroacetic 
5 acid. Relevant firactions were combined, evaporated, and the residue rechromatographed on a 
10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity firom 0 to 
20% methanol in dichloromethane. Relevant fractions were combined and evaporated to give 
the desired product (1 04 mg). MS (ES?\ . 474 (MFt) for Ca^Hj^FNsO^ 
NMR fPMSO-dg ^ 5: 1.49 (s, 9H); 3,92 (m, IH); 4.00 (m, IH); 4.27 (m, 2H); 4.50 (s, 2H); 

10 5.05(m,lH); 6.85 (d, IH); 7.53 (t, IH); 7.66 (d,lH); 7.76 (overlapping m, 2H); 8.67 (d, 
IH); 8.80 (d, IH). (H of OH missing - exchanged). 

RTampleQ! 5fSVIsoxa2ol-3-vlamin6methvl-3-f4>f2-metfavlimidazol-l-vn-3- 
fluorophenynoxazolidin-2-one 

15 Using essentially the technique of Example 8, but starting from 3-(4-(2-methyUmidazol-l-yl)- 
3-fluorophenyl)-5(R)-(iV^(^butoxycarbonyl)isoxazol-3-ylaminomethyl)oxazoUdin-2-one(510 
mg, 1.12 mM), and isolating finally by extraction into dichloromethane gave title product 
(358 mg). 

NMR fPMSO^dg ^ 6: 2.16 (s, 3H); 3.46 (t, 2H); 3.87 (dd, IH); 4.22 (t, IH); 4.93 (m, IH); 
20 6.01 (d, IH); 6,53 (t, IH); 6.93 (d, IH); 7.21 (d, IH); 7.46 (dd, IH); 7.55 (t, IH); 7.75 (dd, 
IH); 8.39 (d, IH). MS (ESP): 358 (MH^ for CpH^^NsOa 

The intermediates for this compound were prepared as follows : 
3-FluQro-4-f2-methvlimidazoUl-vnnitrobenzene 

25 2-Methylimidazole (9.02 g, 0.1 1 M) and iV;A^-diisopropylethylamine (32.2 g, 0.25 M) were 
dissolved in acetonitrile (160 ml), and 3,4-difluoronitrobenzene (15.9 g, 0.1 M) added. The 
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (300 ml), washed with water (150 ml), brine (150 ml), 
and dried (magnesium sulfate). The residue was recrystallised fix)m a mixture of ethyl acetate 

30 (25 ml) and cyclohexane (150 ml) with the addition of charcoal to give the title compound 
(11.5g),mpl06-107^ 
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NMR(PM??Q-j6) 8: 2.25 (s,3H); 7.00 (d,lH); 7.35 (t, lH); 7.87 (t,lH); 8.23 (dd, IH); 
8.43 (dd, IH). MS ( ESP) : 222 (MIT) for C,oHsFN302 

5-Amino-2-(2-methvliTnidazol-Uvnfluorohen7ene 
5 3-FluoTO-4-(2-methylimidazol-l-yl)mtrobeiizene (40 g, 0.181 M) was dissolved in a mixture 
of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated 
with ammonium formate (57 g, 0.905 M) followed by palladium on charcoal (10%, 2 g). The 
mixture was stirred at ambient temperature for 1 8 hours, filtered through celite, celite washed 
with methanol (100 ml), and filtrate evaporated to dryness. The residue was partitioned 
1 0 between ethyl acetate (800 ml) and 10% aqueous sodiiun bicarbonate (250 ml). The organic 
layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and evaporated to 
give title confound (34.6 g). 

NMR.(PMS0-d6) S: 2.08 (s, 3H); 5.68 (s, 2H); 6.45 (overlapping m, 2H); 6.84 (d, IH); 
7.03 (overlapping m, 2H). MS (ESP) : 192 (MIT) for C,oH,oFN3 

15 

5-Benzvloxvcarbonvlamino^2>r2-methvlimidaz ol-l-vl^fluQrQhenzene 
5-Amino-2-(2-methylimidazol-l-yl)fluoroben2ene (34.25 g, 0.179 M) was dissolved in dry 
dichloromethane (600 ml) under nitrogen, and cooled to -5°. Pyridine (17.7 g, 0.224 M) was 
added, followed by benzyl chloroformate (33.7 g, 0.197 M) over 20 mmutes. The mixture 

20 was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 250 ml) was added, the organic layer separated, the aqueous layer re- 
extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium 
sulfate). After filtration and evaporation, the residue was recrystallised fi-om toluene (400 ml) 
to give title product (54.5 g). 

25 NMR(PMSO-d^ 5: 2.13 (s,3H); 5.18 (s,2H); 6.89 (s,lH); 7.17 (s,lH); 7.41 

(overlapping m, 7H); 7.73 (dd, IH); 10.21 (br, IH). MS ( E SP) : 326 (MH^ for CjgHi^sO^ 

3-r3-Fluoro-4-f2>methvlimidaz ol-Uvt)phenvlV5fRVhydroxvmethvlQxa2Qlidin-.2>n^ 
5-Benzyloxycarbonylamino-2-(2-methylimidazoH-yl)fluorobenzene (54 g, 0.166 M) was 
30 dissolved in a mixture of dry tetrahydrofiiran (600 ml) and l,3-dimethyl-2,4,5,6-tetrahydro- 
2(lH)-pyrimidinone (100 ml) under nitrogen, cooled to -70°, and treated with a solution of 
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«-butyllithium (1 .6 M in wohexane, 114 ml), over 30 minutes. After stirring for 30 minutes at 
-70*=*, a solution of (i?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofiiran (50 ml) was 
added over 15 minutes. Stirring was continued for 16 hours allowing the temperature to rise 
to ambient. The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and 
5 ethyl acetate (800 ml), the organic layer separated, and the aqueous extracted with further 
ethyl acetate (3 x 750 ml). The combined extracts were dried (magnesium sulfate) and 
evaporated, and the resulting oil triturated with diethyl ether. The resulting solid was 
recrystallisd from isopropanol to give the title compound (21.5 g). 



10 4.74 (m,lH); 5.24 (t,lH); 6.92 (s, IH); 7.20 (s,lH); 7.48(dd,lH); 7.53 (t, IH); 7.74 * 
(dd, IH). MSiESE): 292 (MH^ for C,4H„FN303 

^-riUr2-TTiethvlimidazoUl>vlV3-fluQmphenvlVSfRVfA^^^ 

aminomethvnoxazolidin-2-one 

15 3-(2-MethyiimidazoH-yl-3-fluorophenyl)-5(R)-hydroxymethyloxazolidin-2-one (582 mg, 
2 mM), 3-(/-butoxycarbonylamino)isoxazole (552 mg, 3 mM), and triphenylphosphine (786 
mg, 3 mM) were dissolved by stirring in dry 7V,//-dimethylformamide (10 ml) under nitrogen 
in an ice-bath. Diisopropylazodicarboxylate (606 mg, 3 mM) was added dropwise, and the 
mixture stirred 2 hours, allowing the temperature to rise to ambient. The mixture was diluted 

20 with ethyl acetate (100 ml), washed with water (100 ml), 2% aqueous sodium bicarbonate 
(100 ml), and brine (100 ml). After drying (magnesium sulfate), the residue was purified by 
chromatography on a 20 g siUca Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions were combined to 
give the desired product (590 mg). 

25 NMRfDMSO-d^ ^ 8: 1.47 (s, 9H); 2.14 (s, 3H); 3.91 (dd, IH); 4.00 (dd, IH); 4.25 (dd, 

IH); 4.29 (t, IH); 5.02 (m, IH); 6.85 (d, IH); 6.92 (d, IH); 7.20 (d, IH); 7.47 (dd, IH); 
7.55 (t,lH); 7.71(dd, IH); 8.79 (d, IH). MSiESE): 458 (MH") for C22H24FN5O5 




1^ 5: 2.16 (s, 3H); 3.56 (dt, IH); 3.69 (dt, IH); 3.88 (dd, IH); 4.15 (t, IH); 
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Example 10: 5fSMsoxazoI-3-vlaminomethvl-3>( 4-f4-methvlifnidazQl-1.ylWV 
fluorophenynoxazoiidip-2-one 

Using essentially the technique of Example 9, but starting from 3-(4-(4-methylimidazoH-yl)- 
5 3-fluorophenyl)-5(RHAK^butoxyca^bonyl)isoxazo^3-ylaminomethyl^^ (190 
mg, 0.41 mM), and purifying the material from the dichloromethane extraction by chromato- 
graphy on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing in 
polarity from 0 to 10% methanol in dichloromethane. Relevant fractions were combined to 
give title product (128 mg). 
10 NMR(DMSO-d^ 5: 2.15 (s, 3H); 3.45 (t, 2H); 3.86 (dd, IH); 4.21 (t, IH); 4.91 (m, IH); 
5.99 (d,lH); 6.56 (t,lH); 7.21 (d, IH); 7.43(dd,lH); 7.63 (t,lH); 7.74(dd,lH); 7.86 (d, 
IH); 8.39 (d, IH). MS fESPV 358 (Mff) for CpH^ENsOa 

The intermediates fi>r this compound were prepared as follows : 
15 3-Fluoro-4>f 4-methvlimidazol^ 1 >vnnitrobenzene 

4- Methylimidazole (45.1 g, 0.55 M) and N,N-diisopropylethylamine (161 g, 1.25 M) were 
dissolved in acetonitrile (800 ml), and 3,4-difluoronitrobenzene (79.5 g, 0.5 M) added. The 
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (800 ml), washed with water (400 ml), brine (200 ml), 

20 and dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with 
charcoal, filtered, and diluted with hot cyclohexane (75 ml) to crystallise 3-fluoro-4-(4- 
methylimidazol- 1 -yl)nitrobenzene (64.7 g). 

NMR(DMSO-d^ 8: 2.18 (s,3H); 7.29 (s,lH); 7,92 (t,lH); 8.07 (s,lH); 8.18(dd,lH); 
8.38 (dd, IH). MS (ESP): 222 (MHO for QoHsFNjO^ 

25 

5- Amino>2-f4-methvtimidazol-UvnfluQroben7ene 

3-Fluoro.4-(4.methylimidazoH-yl)mtrobenzene (64.7 g, 0.293 M) was dissolved in a mixture 
of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated 
with ammonium formate (99.3 g, 1.46 M) followed by palladium on charcoal (10%, 2.5 g). 
30 The mixture was stirred at ambient temperature for 48 hours, filtered through celite, cehte 
washed with methanol (200 ml), and filtrate evaporated to dryness. The residue was 
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paititioned between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). 
The organic layer was separated, washed with brine (2S0 ml), dried (magnesium sulfate) and 
evaporated to give title compound (50.6 g). 

NMR (DMSQ-dg ) 5: 2.12 (s,3H); 5.60(br s, 2H); 6.42(dd, IH); 6.47(dd,lH); 6.98 (s, 
5 IH); 7.11 (t,lH); 7.60 (s, IH). MSiESE): 192(MHOforC,oH,oFN3 

5-Benzyloxyc arbQnvlamino-2>r4-methylimida2ol-Uvnfluoroben2ene 
5-Amino-2-(4-methylimidazol-l-yl)fluorobenzene (50.6 g, 0.265 M) was dissolved in dry 
dichloromethane (800 ml) under nitrogen, and cooled to -5°. Pyridine (26.1 g, 0.33 M) was 

10 added, followed by benzyl chloroformate (49.9 g, 0.292 M) over 30 minutes. The mixture 
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 350 ml) was added, the organic layer separated, and the aqueous lay^ re- 
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magnesium 
sulfate). After filtration and evaporation, the residue was recrystallised fi'om toluene (300 ml) 

15 to give title product (80 g). 

NMR(DMSO>d^ ^ 5: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, IH); 7.31 (dd, IH); 7.41 (m, 5H); 

7.48 (t, IH); 7.57 (dd, IH); 7.78 (s, IH); 10.15 (br s, IH). MSiESE): 326 (NOT) for * 



20 3-(3-F1uoro-4>r4>methvlimidazol4-vn phenvlV5(RVhvdroxvmethvloxazolidin-2-one 
5-Benzyloxycarbonylamino-2-(4-methylimidazol-l-yl)fluorobenzene (54 g, 0.166 M) was 
dissolved in a mixture of dry tetrahydrofuran (600 ml) and l,3-dimethyl-2,4,5,6-tetrahydro- 
2(lH)-pyrimidinone (100 ml) xmder nitrogen, cooled to -70**, and treated with a solution of 
n-butylhthium (1 .6 M in {^ohexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at 

25 -70°, a solution of (/?)-glycidylbutyrate (26.35 g, 0.1 83 M) in dry tetrahydrofuran (50 ml) was 
added over 15 minutes. Stirring was continued for 16 hours allowing the temperature to rise 
to ambient. The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and 
ethyl acetate (800 ml), and undissolved solid was removed and washed well with diethyl ether 
to give title product (16.3 g). 

30 The aqueous layer was further extracted with ethyl acetate (2 x 750 ml), the combined extracts 
dried (magnesium sulfate) and evaporated, and the residue triturated with diethyl ether. The 
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resultmg soUd was reciystallisd fiom ethanol to give more product (10.9 g). 
WMR fPM^O-d^ 6: 2.13 (s, 3H); 3.56 (dd. IH); 3.68 (dd, IH); 3.86 (dd, IH); 4.11 (t. 
IH); 4.73 (m. IH); 5.21 (br. IH); 7.18 (s. IH); 7.45 (dd. IH); 7.60 (t. IH); 7.73 (dd, IH); 
7.83 (s, IH). MS (ESP): 292 (Mff) for C^H.^jO, 

5 

one 

3-(3-nuoio-4-(4-methylimidazol-l-yl)phenyl)-5(R)-hydroxymethyloxazolidm^ 

40.5 mM) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2 mM) 

10 under nitrogen in an ice-bath. Methanesulfonyl chloride (5.16 g. 45 mM) was added 
dropwise, and the mixture stirrd for 2 hours, allowing the temperature to rise to ambient. 
Solvent was evaporated, and the residue stirred vigorously with a mixture of aqueous sodium 
bicarbonate (5%, 200 ml) and feohexane (200 ml). The precipitate was filtered, washed with 
water then wohexane, and dried. The residue was reciystalUsed fiom hot acetone (200 ml) by 

15 dilutionwithwohexane(300ml)togivethetitleproduct(11.7g),mp 151-153°. 

MMR(DMSO-d^ 6: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, IH); 4.24 (t, IH); 4.47 (d4 IH); 
4.54(dd,lH); 5.04 (m.lH); 7.20 (d.lH); 7.45 (dd. IH); 7.63 (t, IH); 7.73(dd,lH); 7.85 
(t, IH). MS (EI): 369 OVT) for C,5H,gFN30jS 

2° 3-(4-r4-piethYliniida7^1-VYn-3-fli,orophenvn-5mvrA^.fNh»tnyvr..rh»r,Yi) i p ^:f^ 
aminomethvnoya7.nliHin-?^nf 

Sodium hydride (50% in oil, 72 mg, 1.5 mM) was stirred in W-dimethylfomamide (3 ml) 
under nitrogen, and 3-(f.butoxycarbonylamino)isoxazole (276 mg, 1.5 mM), dissolved in 
iV;Ar-dimethylformamide (4 ml) added. After stirring for 10 minutes, 3-(4-melhylimida2ol.l. 
25 yl-3-fluorophenyl)-5(R)-methanesulfonyloxymethyloxazoUdin-2-one (369 mg, 1 mM) was 
added, the mixture warmed to 350 for 1.5 hours. The mixture was diluted with aqueous 
sodium bicarbonate (30 ml), extracted with ethyl acetate (3 x 20 ml), and the extract washed 
with water (2 x 20 ml), and brine (20 ml). After drying (magnesium sulfete), the residue was 
purified by chromatography on a 20 g silica Mega Bond Elut® column, eluting with a 

30 gradient increasing in polarity fiom 0 to 50% acetone in dichloromethane. Relevant fractions 
were combined to give the desired product (228 mg). 
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NMR fPMSO^dg ^ 5: 1.49 (s,9H); 2.17 (s,3H); 3.90 (dd, IH); 4.01 (m, IH); 4.25 (t,lH); 

4.28 (dd, IH); 5.04 (m, IH); 6.86 (d, IH); 7.22 (d, IH); 7.46 (dd, IH); 7.63 (t, IH); 7.72 
(dd,lH); 7.86 (d,lH); 8.81 (d, lH).MSiESE): 458 (MH") for Q2H24FN5O5 

5 RTam ple 11: 5fSMsoxazol-3-vlainiiiofnethvl>3-f4-f3fSVfr 

hMtowcarbonynaminopvr rolidin-l-vlV3-fliiorophenvnoxazolidin-2-^^ 

The title compound was prepared using essentially the method of Example 7, startmg from 3- 

(4-(3(S)-(^butoxyca^bonyl)aminopy^rolidin-l-yl)-3-fluo^ophenyl)-5(R)-(/\/^( 

trichloroethyloxycarbonyl)isoxazol-3-ylaniinomethyl)oxazolidin-2-one (320 mg, 0.5 mM). 

10 The residue after filtration and evaporation was partitioned between water (10 ml) and ethyl 
acetate (10 ml), and the organic phase washed with water (2 x 10 ml), aqueous sodium 
bicarbonate (10 ml), dried (magnesium sulfate), and evaporated. Recrystallisation from 
isopropanol (40 ml) gave the desired product (173 mg). 

NMR mMSO^d^ ^ 8: 1.37 (s,9H); 1.80(hextet, IH); 2.07 (hextet, IH); 3.10 (m,lH); 3.24 
15 (m overlapped by HA ~1H); 3.42 (overlapping m, 3H); 3.48 (m, IH); 3.74(dd, IH); 4.06 
(overlappmg m, 2H); 4.81 (m, IH); 5.98 (d, IH); 6.50 (t, IH); 6.71 (t, IH); 7.07 (dd, IH); 
7.12 (br, IH); 7.37 (dd, IH); 8.37 (d, IH). 
M S (E SP): 462 (MHO for QjH^gFNsOs 

20 The intermediates for this compound were prepared as follows : 

^-FluQro-4-r3fSVf^b^toxvcarbonvnaminopvr rolidin■l-vnnitrobenzene 
3,4-Difluoronitrobenzene (17.1 g, 0.108 M) was dissolved in acetonitrile (300 ml), and treated 
with MiV-diisopropylethylamine (34.8 g, 0.27 M) and 3(S)-(^butoxyca^bonyl)- 
aminopyrrolidine (20 g, 0.108 M). The mixture was stirred and heated to reflux for 18 hours. 

25 Solvent was evaporated, and the residue dissolved in ethyl acetate (600 ml). The organic 
layer was washed with water (1 50 ml), aqueous sodium dihydrogen phosphate (5% in water, 
150 ml), aqueous sodium bicarbonate (100 ml), brine (100 ml) and dried (magnesium sulfate). 
Evaporation gave the desired product as a yellow solid (33,5 g), of sufficient quality for use 
without purification. 

30 MMBUDMSQid^ 5: 1.36 (s,9H); 1.87 (m,lH); 2.08 (m,lH); 3.36 (m,lH); 3.54 (m. 
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IH); 3.62 (tm, IH); 3.73 (m, IH); 4.09 (m, IH); 6.72 (t, IH); 7.19 (d, IH); 7.88 
(overlapping m, 2H). MS (E.SP): 326 (MH+) for C.^ioFNA 

g-Amino-2-f¥SVf^^ntQXVcarbonvnaTl1inopvlTnliHi11. l.vnfll]nT»hfm7mft 
5 3-Fluoro-4-(3(S^(/-butoxycarbonyl)aminopynoUdin-l-yl)mtrobenz^ (33.5 g, 0.103 M) was 
dissolved in ethyl acetate (500 ml) treated with palladium catalyst (10% on caAon, 5 g) aod 
hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 
through ceUte and evaporation, the required product was obtained as a red gum of sufficient 
quality for use without purification (30.4 g). 
10 NMRfDM8C>-d^ 6: 1.35 (s,9H); 1.71 (m. IH); 2.06 (m,lH); 2.87(dd,lH); 3.05 (m, 
IH); 3.11 (m,lH); 3.26 (m overlapping HA ~1H); 3.97 (m.lH); 4.68 (s.2H); 6.25 (dd, 
IH); 6.31 (dd, IH); 6.51 (t. IH); 7.03 (d, IH). MS (EHVy 296 (MH+) for C.AzFNaO^ 

5-Eth0XycarbnnYlf<niino-2-(3fSVrNhutoxvcaTbnnvn;.mi n onvrrnlidm-1-vnf1uomhen7^ 

15 

5-Amino-2-(3(SH'-butoxycarbonyl)aminopyiro1idin-l-yl)fluoiobenzene (30.4 g, 0.103 M) 
was dissolved in dry pyridine (150 ml) and cooled under nitrogen with stirring to 0°. Ethyl 
chloroformate (12.3, 0.1 13 M) was added dropwise, and the mixture stirred 1 hour at the same 
temperature. Ice-water (250 ml) was added, and stimng continued for 1 hour. The resulting 
20 precipitate was collected, washed thoroughly with water, and air dried. The residue was 
treated with toluene, azeotroped to half volume, then treated with isohexane (500 ml), to 
precipitate the desired product (35.3 g). 

NmWSO-d^ 6: 1.21 (t,3H); 1.37 (s,9H); 1.77 (m,lH); 2.06 (m.lH); 3.04 (m,lH); 
3.20 (dd, IH); 3.30 (m overiapping HA IH); 3.42 (tm. IH); 4.02 (br, IH); 4.08 (q, 2H); 

25 6.63 (t,lH); 7.02 (d, IH); 7.08 (br, IH); 7.22 (d,lH); 9.38 (s, IH). M^ilSE): 368 (MH+) 
forCgH^fiFNjO^ 

3 ■ -(3-Fluoro^-rVSH^^1ltowcari>onvnaminonvrrolidin-^-vn.s a ^Vhvdrovvm^hvl^ y^.^^ 
2HQns 

30 5-Ethoxycarbonylamino-2-(3(S)-(f-butoxycaibonyl)aminopyiroUdin-l -yl)fluorobenzene (35.2 
g, 0.096 M) was dissolved in dry tetrahydrofuran (400 ml) under nitrogen, cooled to -70°. and 
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treated dropwise over 20 minutes wifli a solution of lithium /-butoxide, prepared &om t- ■ 
butanol (9.3 g, 123 mM) in dry tetrahydrofuran (70 ml) and «-butyl lithium (66 ml, 1.6 M in 
hexane). After stirring for 20 minutes, (i2)-glycidylbutyrate (15.2 g, 0.102 M) in 
tetrahydrofiiran (20 ml) was added over 10 minutes, and the temperature allowed to rise to 

5 ambient over 16 hours. The mixture was treated with methanol (10 ml), stirred at ambient 
temperahire for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate 
(250 ml) and ethyl acetate (500 ml). The precipitate was collected and washed well wifli ethyl 
acetate and water to give the desired product (19.5 g). The filtrate was separated into an 
organic layer, which was dried (magnesium sulfate) and evaporated. The residue was 

10 refluxed briefly with ethyl acetate (100 ml), cooled, and filtered to give fiirther product (16.6 

g) 

NMR fPMSQ-d^^ 5: 1.37 (s,9H); 1.79 (m,lH); 2.07 (m,lH); 3.08 (m,lH); 3.24 (m 
overlapping HA ~1H); 3.36 (m,lH); 3.48(tm,lH); 3.53 (d, IH); 3.63 (d,lH); 3.74 (dd, 
IH); 3.99 (t,lH); 4.04 (m,lH); 4.63 (m.lH); 5.15 (s, IH); 6.71 (t, IH); 7.08(ddover- 
15 lapping br,2H); 7.39 (dd, IH). MSiESE): 396 (MH+) for C,^26FN305 

'<-rA-n-r/-Biitnvvcatbot ) vnaminonvrro1idin-l-vlV3-fluoronhenvn-5fRUAr-^^^ 
trir.Mnmethvloxvcarhonvnisoxa7 ^l-3-v1aminomethvnoxazolidin-2-OHe 
The title compound was prepared using essentially the method of Example 7, starting from 3- 
20 (3-fluoro-4-(3(S)-(^butoxycarbonyl)aminopyrrolidin-l-yl)-5(R)-hydroxymethyloxazolidin-2- 
one (2.0 g, 5.06 mM). The crude material was purified by chromatography on a 90 g Biotage 
silica column, eluting with a gradient increasing in polarity firom 0 to 5% ethyl acetate in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 

product (2.92 g). 

25 NMR (DMSO-d^ ) 6: 1.38 (s,9H); 1.81 (hextet, IH); 2.08 (hextet, IH); 3.11 (m,lH); 3.25 
(m overlapping HA ~1H); 3.37 (m, IH); 3.48 (tm, IH); 3.82 (dd, IH); 4.03 (m, IH); 4.13 
(overlapping m, 2H); 4.35 (dd, IH); 4.98 (d overlapping m, 2H); 5.08 (d, IH); 6.71 (t, IH); 
6.88 (d. IH); 7.08 (dd overlapping br, 2H); 7.34 (dd, IH); 8.89 (d, IH). MSiESE): 636 
(MH") for C25H25CI3FN5O7 

30 
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Example 1?; sfSMwwol i vhniinf)n,ethvM-f4-nfs%«c.t.n.iHnp ^ Trnl iT lin 1 y\ \ l 

nuorophPti Ylloyaznlirif>.7 -ffy^y 

lUe title compound was prepared using essentially the method of Example 1 1. starting from 
3-(4-(3(S>acetamidopyrrolidin-l-yl)-3-fluorophenyl).5(R)-(Ar.(2A2.tri. 
5 chloroethyloxycarbonyl)isoxa2ol-3-ylaminomethyl)oxa2olidin-2-one (250 mg. 0.432 mM). 
The residue after the extractive work-np was purified by chromatography on a 10 g siUca 
Mega Bond Elut® cohmm. eluting with a gradient increasing in polarity from 0 to 1 0% 
methanol m dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (1 04 mg). 

10 m^imBQ=^ 8: 1.78 (s overlapping m,4H); 2.11(hexteUH); 3.09(m,lH); 3.24(m 
overlapped by HA ~1H); 3.40 (t overlapping m. 3H); 3.47 (m.lH); 3.72(dd.lH); 4.06 (t, 
IH); 4.26 (hextet, IH); 4.81 (m. IH); 5.97 (d. IH); 6.49 (t. IH); 6.72 (t. IH); 7.08 (dd, 
IH); 7.39 (dd, IH); 8.08 (d, IH); 8.37 (d, IH). 
MS fESP): 404(MH*)forC„HaFNA 

15 

The intermediates for this compound were prepared as follows : 
3-^4-r3r , S)-Ami^opv^rolidin-^vlV3-fl..^rnp h^vlV^f^? VrA/:r9..:>^.^ ^^ ^ ^ 

SthYlQyvc;^rhnTiynifioxa7^1-VvlaTniTinm«.thynnyi ^^ ^|i^jn o 

3-(4-(3(S)<^Butoxycarbonyl)aminopy^olidin-l-yl)-3-fluorophenyl)-5(R)-(^:(2,2.2- 
20 trichloroethyloxycarbonyl)isoxazol-3-ylaminomethyl)oxazolidin-2-one (1.03 g. 1.62 mM) 
was dissolved in dichloromethane (5 ml) under nitrogen and treated with a solution of 
hydrogen chloride in ethanol (3.8 M. 25 ml). After stirring 5 hours at ambient temperature, 
solvent was removed, and the residue evaporated repeatedly with portions of dichloromethane 
to give the hydrochloride salt of the desired product as a white foam (962 mg). 
25 NMRrPM,SO.d^ 8: 2.02 (hextet, IH); 2.25 (hextet. IH); 3.26 (dd, IH); 3.42 (m 
overlapped by solvent, ~IH); 3.53 (m.2H); 3.84 (dd overlapping m. 2H); 4.15 (m,2H); 
4.35 (dd. IH); 4.97 (d. IH); 5.02 (m, IH); 5.08 (d. IH); 6.77 (t, IH); 6.88 (d, IH)'; 7.12 
(dd. IH); 7.39 (dd. IH); 8.48 (br. 3H); 8.91 (d. IH). (-M proton forHCl salt). M^XESE): 
536 (MSV) for QoH2,Cl,FN,Oj 
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^-(4-nrs^-AcetamidopvTTOlidin-l-vlV3-fluoronhenvlVSniVfA^r2.2.2-trichloro- 
ethvloYvearhfwivnisoxazol-3-vlaminoinethvnoxazolidin-2-one 
3-(4-(3(S)-Ammopyrrolidm-l-yl)-3-fluoiophenyl)-5(R)-(A^(2,2,2-trichloroethyl- 
oxycarbonyl)isoxazol-3-ylaminomethyl)oxazolidin-2-one hydrochloride salt (400 mg, 0.74 

5 mM) was dissolved in water (5 ml) and treated with aqueous sodium bicarbonate solution (5 
ml) and dichloromethane (10 ml) in an ice-bath. Acetic anhydride (216 mg, 2 mM) was 
added, the mixture stirred 18 hours, allowing the temperature to rise to ambient, followed by 
addition of a further portion of acetic anhydride (216 mg), and a ftirther period of 10 hours 
stirring. The organic phase was separated, washed with aqueous sodium dihydrogen 

10 phosphate (2%, 2x15 ml), brine (10 ml), and dried (magnesium sulfate). Evaporation gave 
the desired product (338 mg). 

NMR mMSQ-d£ ^ 5; 1.79 (s overlapping m,4H); 2.11 (hextet, IH); 3.11 (m,lH); 3.26 (m 
overlapped by HA ~1H); 3.40(dd,lH); 3.49 (m,lH); 3.82(dd, IH); 4.13 (t overlapping 
dd, 2H); 4.27 (dd, IH); 4.35 (dd, IH); 4.97 (d, IH); 5.01 (m, IH); 5.07 (d, IH); 6.73 (t, 
15 IH); 6.88 (d,lH); 7.08 (dd, IH); 7.35 (dd, IH); 8.08 (d, IH); 8.89 (d, IH). M^XESE): 578 

(MH+) for CjjHaCljFNjOfi 

Example 13tSfS^-Isoxa zol-3-vlaininomethvl-3-f4-f3fSVmethanesulfonamido-Dvrrolidin- 
l-vlV.3-flnorophenvnnyazolidin-2-i>ne 

20 The title compound was prepared using essentially the method of Example 1 1, starting bom 
3-(4-(3(S)-methanesulfonamidopyrrolidin-l-yl)-3-fluorophenyl)-5(R)-(7V^(2,2,2- 
trichloroethyloxycarbonyl)isoxazol-3-ylaminomethyl)oxazolidin-2-one (250 mg, 0.407 mM). 
The residue after the extractive work-up was purified by chromatography on a 10 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 7% 

25 methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (94 mg). 

NMRfDMSO-d^ ) 6: 1.86 (hextet. IH); 2.19 (hextet, IH); 2.94 (s,3H); 3.20 (m,lH); 3.27 

(m overlapped by HA ~1H); 3.34 (m,lH); 3.40 (t,2H); 3.54 (t,lH); 3.72(dd,lH); 3.97 
(m, IH); 4.06 (t, IH); 4.81 (ra, IH); 5.98 (d, IH); 6.48 (t, IH); 6.72 (t, IH); 7.08 (dd, IH); 
30 7.35 (s, IH); 7.37 (dd. IH); 8.36 (d, IH). MSiESE): 440 (MT) for CHj^FNjOjS 
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The 3-f4-r3rS)-Mftthf<TiRgulfQnainidnnvrTolidin-i-vi)-^-f l uon,phf>ny| )-'^ n^UAr^^^ ? 7. 
trichloipethvloyYr,nT^QnYl)i'>nxa^oM-vhm.nnm.twnny^ ^ o intrrmrrtiili was 
prq)ared as follows : 

Using essentially the method for the intermediate of Example 12. starting fiom 3-(4.(3(S). 
5 ^opj^oKdin-l-yl>3-nuoiophenyl)-5(Rm.(2A2-tri^^^^ 

ylaminomethyl)oxa2olidin-2-one hydrochloride salt (400 mg. 0.74 mM) and methanesulfonyl 
chloride gave the desired product (361 mg). 

MML(DMSQ=d^ S: 1.87(hextet,lH); 2.19 (hexteUH); 2.97 (s,3H); 3.20 (m.lH); 3.30 
(m, IH); 3.37 (m,lH); 3.54 (m overlapped by HA ~1H); 3.83 (dd, IH); 3.97(dd,lH); 
10 4.13 (dd overlapping m,2H); 4.36(dd.lH); 4.97 (d.lH); 5.02 (m.lH); 5.07 (d,lH); 6.74 
(t.lH); 6.88 (d,lH); 7.09(dd,lH); 7.36 (dd overlapping br. 2H); 8.89 (d, IH). MiXESE): 
578 (MH+) forC3,Hj3Cl3FN507S 

EMmple 14: ^-f4-nrS)-MethnT,T^rhonvlaminom^nlidin.i.vi...-fl„^rir p h fllT n ?fr?) 
15 fisoxazol-3-vlaminnmi'thY noYa^nliditi.7,-^ ^^ 

The title compound was prepared using essentially the method of Example 1 1, starting fiom 

3<4-(3(S)-methoxycarlK)nylaminopyrrolidin4-yl>3-fluorophenyl)-5(R)<iVK2A2- 
trichloroethyloxycarbonyl)isoxa2ol-3-ylaminomethyl)oxazolidin-2-one (250 mg, 0:407 mM). 
The residue after the extractive work-up was purified by chromatography on a 1 0 g silica 

20 MegaBondElut®column,elutingwithagradientincreasinginpolarityfromOto 100%ethyl 
acetate in dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (91 mg). 

NMKrPMSO-d g) 5: 1.82(hextet, IH); 2.10(hextet. IH); 3.13 (m,lH); 3.26 (m 
overlappedbyHA~lH); 3.39(m,3H); 3.48 (t.lH); 3.52(s.3H); 3.73 (dd. IH); 4.07 (t. 
25 IH); 4.10 (m. IH); 4.82 (m, IH); 5.98 (d, IH); 6.48 (t. IH); 6.71 (t, IH); 7.08 (dd, IH); 
7.37 (dd, IH); 7.42 (s, IH); 8.35 (d, IH). 
MSUESE): 420 (MiT) for C,^3,FN505 

The 3-f4-f3r.SVMethoxYrr^rboTiYlaminonvrro1idm-l-vn-Vflnn».rh ''r Yn-^n?WAA.7 7 
prepared as follows : 
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Using essentially the method for the intermediate of Example 12, starting from 3-(4-(3(S)- 
aminopyrrolidin-l-yl)0-fluorophenyl>5(RHi*/K2.2,2-tricWoroethyloxycaibonyl)isoxazol-3- 
ylaminomethyl)oxazolidin-2-one hydrochloride salt (360 mg, 0.63 mM) and methyl 
chloroformate gave the desired product (280 mg). 
5 NMR fDMSO-d£ ^ 5: 1.84 (hextet, IH); 2.13 (hextet, IH); 3.15 (m. IH); 3.35 (m 

overlapped by HA ~2H); 3.55 (s overlapping m,4H); 3.84(dd,lH); 4.13 (overiappingm, 
3H); 4.36 (dd, IH); 4.98 (d, IH); 5.04 (m, IH); 5.08 (d. IH); 6.73 (t, IH); 6.89 (d, IH); 
7.08 (dd,lH); 7.35(dd.lH); 7.43(br,lH); 8.93 (d, IH). MSiESE}: 594(MH+)for 
CjjHjjCljFNjO^ 

10 

FTam pift IS; 3-r4-f3f S ^- Apfftm^vacetamidoDvrrolidin-l-vn-a-flnorophenvD-SfSV 
nsoxazol-3-v laniinometbynnYaTnlidiii-2-one 

The title compound was prepared using essentially the method of Example 1 1, starting from 
3-(4-(3(S)-acetoxyacetamidopyrrolidin-l-yl)-3-fluorophenyl)-5(R)-(A^-(2,2,2- 

15 trichloroethyloxycarbonyl)isoxazol-3-ylaminomethyl)oxazolidin-2-one (390 mg, 0.62 mM). 
The residue after the extractive work-up was purified by chromatography on a 10 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100% ethyl 
acetate in dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (100 mg). 

20 NMR fPMSO-d^ ^ 6: 1.83 (hextet, IH); 2.06 (s, 3H); 2.14 (hextet, IH); 3.13 (m, IH); 3.24 

(m overlapped by HA ~2H); 3.40 (t,2H); 3.49 (m,lH); 3.73(dd,lH); 4.06 (t.lH); 4.32 
(m, IH); 4.42 (s, 2H); 4.81 (m, IH); 5.97 (d, IH); 6.49 (t, IH); 6.73 (t. IH); 7.08 (dd, IH); 
7.39 (dd, IH); 8.23 (d, IH); 8.36 (d, IH). MSiESE): 462 (MH*) for C^^K^P, 

25 Thp l.r4V^rSVAcetoxvacetamidopviTolid in-1-v1V3-fluorophenvlV5(RV('/V'-r2.2.2-trichlQro- 
ethvloxvcarbotivnisnxa7ol-3-v laminnmethvnoxa7.olidin-2-one intermediate was prepared as 

follows : 

3-(4-(3(S)-Aminopyirolidin-l-yl)-3-fluorophenyl)-5(R)-(iV-(2,2,2-trichloroethyl- 
oxycaibonyl)isoxazol-3-ylaminomethyl)oxazolidin-2-one hydrochloride salt (400 mg, 
30 0.698 mM) was suspended in dichloromethane (10 ml) under nitrogen at 0°. Triethylamine 
(282 mg, 2.79 mM) was added, the solution treated dropwise with acetoxyacetyl chloride (145 
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mg. 1.05 mM). and then stirred for 1 hour at ambient temperature. The mixture ^as dihated 
with dichlorometh^e (10 ml), washed with aqueous sodium dihydrogen phosphate (10% 10 
ml), aqueous sodium bicarbonate (10 ml) and water (1 0 ml), and dried (magnesium sulfate). 
Tnturation of the residue after evaporation with diethyl ether/«ohexane (1:1. 10 ml) gave the 
5 desired product (440 mg). 

mKimSQ=^ 6: 1.83 (hextet. IH); 2.06 (s.3H); 2.13 (hextet, IH); 3.14 (m.lH); 3.27 
(moverlappedbyHA-lH); 3.40(m.lH); 3.50(m.lH); 3.82(dd.lH); 4.13 (overlapping 
m.2H); 4.33 (overlapping m. 2H); 4.52 (s.2H); 4.97 (d,lH); 5.03 (m, IH); 5.07 (d.lH)- 
6.74 (UH); 6.88 (d.lH); 7.09(dd.lH); 7.35 (dd. IH); 8.25 (d. IH); 8.89 (d, IH). MS ' 
10 {ESE}: 636 (MH+) for Q^H^Cl^FNA 

Examplf t6; V4-nfSi-Hvfiroy.i.m.n,irinnvrrn.iH.s.-i., .v. f|, r-nrh rinn Tf") 

fP!S9Xa7^KVvlaininnmPfhyl)ff^ff y ^|j j |j„ ^ 

3-(4K3(S)-Acetoxyacetamidopyrrohdin-l.yl)-3-nuorophenyl>5(S)-(3.isoxazo^^^^ 
15 methyI)oxazolidin-2-one (105 mg, 0.23 mM) and potassium carbonate (300 mg. 2.2 mM) 
were stirred at ambient temperature under nitrogen in methanol (20 ml) for 20 minutes. The 
mixture was evaporated to dryness and triturated with water (10 ml) to gave the desired 
product (77 mg). 

i^MBiDMSQzd^ 6: 1.83 (hextet. IH); 2.14 (hextet, IH); 3.20 (m. IH); 3.29 (m 
20 overlappedbyHA-lH); 3.42 (t overlapping m. 3H); 3.49(m,lH); 3.75 (dd, IH)- 382(s 
2H); 4.07 (t, IH); 4.37 (m, IH); 4.83 (m, IH); 5.37 (br, IH); 6.00 (d. IH); 6.51 (t, IH)- ' 
6.75 (t. IH); 7.10 (dd, IH); 7.41 (dd, IH); 7.85 (d. IH); 8.37 (d. IH). 
MSiESE): 420 (MT) for C.^^A 



25 



gfSVffeftxayoH-vlainiiiomothvnnYa^«ii.f^n-^-^^, 
The tiUe compound was prepared using essentially the method of Example 7, starting fiom 3- 
(4-(3(S)-(2,2-dimethyI-1.3-dioxolan-4(S)-ylcarbonamido)py,roH^^^ 
5(R)-(;\r-(2,2.2-trichloroethyloxycarbonyl)isoxazol-3-ylami^^^ 

30 mg. 0.572 mM). The residue after filtration and evapoiation was dissolved in tetrahydrofuran 
(6ml). treated with2Maqueous hydrochloric acid(4ml). and stirred at ambient temperah^ 
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for 20 hours. Excess anhydrous potassium carbonate was added, the solution filtered, 
evaporated, and the residue purified by chromatography on a 10 g sihca Mega Bond Elut® 
column, eluting with a gradient increasing in polarity fi'om 0 to 20% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
5 product (130 mg). 

NMR fDMSO-d^ ^ 8: 1.91 (hextet, IH); 2.13 (hextet, IH); 3.20— 3.50 (overlapping m, 
--TH); 3.57 (dd, IH); 3.74 (dd, IH); 3.87 (t, IH); 4.08 (t, IH); 4.35 (m, IH); 4.83 (m, IH); 
6.00 (d,lH); 6.50 (t,lH); 6.73 (t, IH); 7.11(dd,lH); 7.40(dd,lH); 7.80 (d,lH); 8.38 (d, 
IH). (2 X OH exchanging, not seen). 
10 MSfESPV 450(MH+)forC2oH24FN50, 

fluQlQphsixl}z5{^^ 

Qxazolidin-2-one intermediate was prepared as follows : 
15 3-(4<3(S)-AminopyrTolidin4-yl)0-fluorophenyl)-5(R)-(^<2,2,2-trichloroet^^ 

oxycarbonyl)isoxazol-3-ylaminomethyl)oxazoUdin-2-one hydrochloride salt (400 mg, 
0.698 mM) in pyridine (5 ml) was treated dropwise with a solution of 2,2-dimethyl-l,3- 
dioxolan-4(S)-ylcarbonyl chloride (200 mg, 1.2 mM) in dichloromethane (2 ml), and the 
mixture stirred 3 hours at ambient temperature. The mixture was diluted with ethyl acetate 
20 (15 ml) and water (15 ml), the organic layer separated, washed with aqueous sodium 

bicarbonate (10 ml) and brine (10 ml), and evaporated, then azeotroped with toluene (20 ml). 
The residue was purified by chromatography on a 10 g sihca Mega Bond Elut® colunm, 
eluting with a gradient increasing in polarity firom 0 to 100% ethyl acetate in 
dichloromethane. Relevant firactions were combined and evaporated to give the desired 
25 product (435 mg). 

NMR fPMSO-d^ ^ 5: 1.30 (s,3H); 1.37 (s,3H); 1.89 (hextet, IH); 2.13 (hextet, IH); 3.20 
(m, IH); 3.24 (m overlapped by H^O, ^IH); 3.39 (m, IH); 3.48 (m, IH); 3.82 (dd, IH); 
3,91(dd,lH); 4.12(overlappmgm,3H); 4.33 (t overlapping m,2H); 4.42(dd,2H); 4.97 
(d, IH); 5.02 (m, IH); 5.06 (d, IH); 6.75 (t, IH); 6.87 (d, IH); 7.08 (dd, IH); 7.34 (dd, 
30 IH); 7.94 (d, IH); 8.89 (d, IH). MS fESP^ : 664 (MH+) for QfiH^^ClaFNsOs 
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flqQrQphenY|).Sf,SH>?oyq?^0».Vvl^niinnm.tt.y n»vo,».;^ j„ ^ 

3-(4-(3(SH2-Methoxyethoxycarbonylamino)pyiiolidm^ 2 2- 

tricWoroethyloxycaAonyl)isoxa2ol-3-ylanimomethyl)ox^^^ (400 mg. 0.5 mM) ' 
5 wasstirredinamixtureofaceticacid(10ml)andwater(2ml). Zinc dust (203 mg, 3 1 mM) 
was added, and the mixture stin«l 30 minutes at ambient temperature. The mixture was 
filtered through celite. and the residue after evaporation partitioned between ethyl acetate (1 0 
ml) and aqueous sodium bicaAonate (15 ml). Tl.c organic phase was washed with sodium 
bicarbonate (2 x 15 ml), water (15 ml), dried (magnesium sulfate), and evaporated. The crude 
10 product was purified by chromatography on a 10 g Biotage silica colmm, eluting with a 
gradient fi-om dichloromethane to ethyl acetate. Relevant fiactions were combined to give the 
desired product (141 mg). 

i^M^iDMSQ^ 5: 1.83 (hextet. IH); 2.09 (hextet, IH); 3.13 (m, IE); 3.26 (s, 3H); 
3.40. 3.47 (t overlapping m,7H); 3.73 (dd. IH); 4.04 (overlapping m, 4H); 4.82 (m IH)- 
15 6.01 (d.lH); 6.52 (UH); 6.72 (t,lH); 7.08 (dd, IH); 7.39(dd.lH); 7.52 (d.lH)- 8 37(d, 
lH).MSiESE): 464 (MH^ for C„H,«FN50. 

The 3.r4.rVR ^-n-M^i^»^,.thn;r vcarhn.,vl.min p )p vrmHH.-f^ . | .y j^^n., u ,^ 5^ 

a . ^?-trichloroPthy|oyyr^rl70nYni.owol.3 vhn.^ ^>^^'^^^^, ^r Wm 7 mr intemiediate 

20 was prqjared as follows : 

Using essentiaUy the method for the intermediate of Example 12. starting from 3-(4-(3(S)- 
aminopyrToUdin-l-yl)-3-fluorophenyl)-5(R)-(ArK2.2.2-trichloroethyloxy^^ 
ylammomethyl)oxazolidin-2.one hydrochloride salt (419 mg, 0.73 mM) and 2-methoxyethyl 
chlorofonnate (450 mg. 3.27 mM) gave the title compound (442 mg) 
25 mmmSQ=A^ S: 1.82(hexteUH); 2.09 (hextet. IH); 3.13 (m.lH); 3.23(s.3H); 3.27 
(m.lH); 3.39 (m.lH); 3.46 (t overlapping m. 3H); 3.81 (dd overlapping m,2H); 4 05(m 
2H); 4.13 (m. 2H); 4.32 (m. IH); 4.97 (d, IH); 5.02 (m. IH); 5.08 (d. IH); 6.71 (t. IH)- ' 
6.88(d.lH); 7.08(dd.lH); 7.34(dd.lH); 7.52(d.lH); 8.89 (d. IH). M^: 638 ' 
(MH0forQ^,^,O,Cl3 
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FYflmple 1 9'. .W4-r3(R^ -MethiMcvcarhnnvlaminopvrrolidin-1 -vr>-l-flnoroDhenvlV-5fSV 
nsoxazol-3-v laniinomethvnoYazolidin-2-Qne 

The title compound was prepared using essentially the method of Example 11, starting fiom 
3-(4-(3(R)-methoxycarbonylaminopyrrolidin-l-yl)-3-fluorophenyl)-5(R)-(//-(2,2,2- 

5 trichloroethyloxycarbonyl)isoxazol-3-ylaminomethyl)oxa2olidin-2-one (1.38 g, 2.32 mM). 
The residue after the extractive work-up was purified by chromatography on a 20 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity fix)m 0 to. 100% ethyl 
acetate in dichloromethane. Relevant fractions were combined and evaporated to give the . 
desired product (490 mg). 

10 NMR rDMSO-d£ l 5: 1.81 (hextet, IH); 2.11 (hextet, IH); 3.10 (m, IH);); 3.24 (m 

overlapped by H^O, ~1H); 3.42 (t overlapping m, 3H); 3.50 (s overlapping m, 4H); 3.73 (dd, 
IH); 4.07 (t overlapping m, 2H); 4.81 (m, IH); 5.98 (d, IH); 6.49 (t, IH); 6.72 (t, IH); 
7.08 (dd, IH); 7.37 (dd, IH); 7.43 (s, IH); 8.37 (d. IH). MSiESE): 420 (MH^ for 
CijHjzFNjOj 

15 

The intermediates for this compound were prepared as follows : 
^-Fliinrn-4-r3rRVff-bu toxvcarbonvnaminopvrrolidin-l-vnnitroben2ene 
3,4-Difluoronitrobaizaie (16.03 g, 0.101 M) was dissolved in acetonitrile (300 ml), and 
treated with A/^^V^diisopropylethylamine (32.63 g, 0.253 M) and 3(R)-(t-butoxycarbonyl)- 

20 aminopyrrolidine (20.65 g, 0.1 1 1 M). The mixture was stirred and heated to reflux for 18 
hours. Solvent was evaporated, and the residue treated with ethyl acetate (300 ml) and water 
(200 ml). The organic layer was washed with water (150 ml), citric acid solution (10% in 
water, 2 x 150 ml), and dried (magnesium sulfate). Evaporation gave the desired product as a 
yellow solid (32.7 g), of sufGcient quality for use without purification. 

25 NMRfCDCl^ ^ 5: 1.43 (s, 9H); 1.85 (m, IH); 2.25 (m, IH); 3.44 (dt, IH); 3.65 

(overlapping m,2H); 3.84 (dm, IH); 4.34 (br m, IH); 4.69(br,lH); 6.53 (t, IH); 7.87 (dd, 
IH); 7.92 (dd, IH). MSiESE): 326 (MH+) for C„H,oFN304 



S-Amino-2-r3fRUf-butoxvcarbonvnaminopvrrolidin-1-vnfluoTobenzene 
30 3-Fluoro-4-(3(R)-(/-butoxycarbonyl)anjinopyrrolidin-l-yl)nitrobenzene (32.7 g, 0.101 M) was 
dissolved in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 7.5 g) and 
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hydiogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 

through cehte and evaporation, therequiredproduct was obtained asaredgumofsuffide^^ 
quality for use without purification (29.85 g). 

i^MM3Kn,) 5: ,.44(s.9H); 1.82(m,lH); 2.27 (m,lH); 3.11(m.2H); 3.37(m,2H)- 
5 3.43(br,2H); 4.27 (br m. IH); 4.82(br.lH); 638(dd.lH); 6.44(dd.lH); 6.57(t,lH) 
MS raS?) : 296 (MH+) for C„H,^30, 

S-Ethnwr 



10 5-A™u,o-2-(3(R)-(^bu.oxyca^bonyO=„d„opy^oHdm-I.yl)^^^ (3733 g_ „ 093 M) 
was dissolved in dor pyridine (150 ml) a»i cooled under mtog« sdmng .0 0" EU,yI 

cUo™fo™a.c(n.O..O.,<HM) was added dropwise. and d,endxft^sfced30n™„,esa,^^ 
samett^,^. Ice-water (250 added, and sfaing continued fori hour He 

resultnigprecipiu^e was collected. ™hcd U,oro„ghly with wa.cr, and dried, to giveflie 
15 desn«l product of sufficient quality for use without purification (33 6 g) 

mmxmim «: ..21(t.3H), 1J6(s,9H); ..90(.,,„), 2.05 (m.,H); 3.04(,„.,H> 
3.20(...H); 3.32(n.lH); 3.40(m.lH); 402(br.lH); 4.05(,.2H); 6.62 (UH); 7.02 
(d-lH); 7.08(d,.H); 7.22(d.lH); 9.38 (br. IH). MaXESQ: 368 (MH-) for C, ^^.o, 

20 3 . -(3-FliionM-f3fPVrr.Mn.r n ^nn,n.Mn , .M..n.,.„,v.^, ^, ^ ^^,„„ 

5-E.hoxycarbo„ylan,in„-2.(3(RM^butoxycaHx»,yl)annn.py,,„lidin.l.y,)^^^ 

g, 0.092 M) was dissolved in dry tetrahydrofuran (300 ml) Bider nitrogen, c«,led to -70- and 

treated dropwise over 30 nnnutes with a solution of liUnum r-bmoade (1 M in 

25 «««hyd,ofi„an.l00.7nJ).lceepi.g,heten,perati^below^5». After stirring for 5 nnnutes 
(«)^lyc,dylb„tyrat. (14.52 g. 0.101 M) «as added, and stining continued a. -65' for 1 hour ' 
before an„«ng the temperature to rise to ambient over 16 hours. Tbe mixtine was treated ' 
wtth metbanol (50 ml), sttaed a. ambient temp^mre for 1 hour, and the precipitate collected 
and washed well with tetrahydrofiu™ to give the desired product (21 8 g) 

30 miUimO^ 5: ..36(s.9H); 1.80(m.lH). 2.07(m.lH); 3.09(m.lH,; 3^6(UH)- 
3.35 (m..H,; 3.49 (m,2H); 3.62 (m.lH); 3.73(dd.lH); 3.98 (UH); 4.04(m,lH); 4.63 
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(m, IH); 5.15 (t, IH); 6.70 (t, IH); 7.09 (dd overlapping br, 2H); 7.39 (dd, IH). MS fPSP): 
396 CMH+) for CjHjjFNjO, 

^■a-nrT?Vrf-Butoxvcarhonvnaminnpvrro1idin-l -vlV3-fluorophenvlV5fRVW-f2.2.2- 
5 trichloroethv1 nYvcarhonvnisnya7.nl-3-vlaminomethvnoxazo1idin-2-one 

The basic method for the intermediate of Example 7, starting from 3-(4-(3(R)-(/- 
butoxycarbonyl)aminopyrrolidin-I-yl)-3-fluorophenyl)-5(R)-hydroxymethyloxazolidin-2-one 
(2.0 g, 5.06 mM), was used. The crude product was purified by chromatography on a 90 g 
Biotage silica column, eluting with a gradient increasing in polarity from 0 to 5% efliyl acetate 
10 in dichloromethane. Relevant fractions were combined to give the desired product (1.56 g). 
NMBiDMSDid^ 6: 1.37 (s,9H); 1.81 (hextet. IH); 2.08 (hextet, IH); 3.09 (m,lH); 3.25 
(m overlapped by solvent, ~1H); 3.38 (dd, IH); 3.48 (t, IH); 3.82 (dd, IH); 4.04 (m, IH); 
4.14 (m, 2H); 4.35 (dd, IH); 4.97 (d. IH); 5.01 (m, IH); 5.07 (d, IH); 6.71 (t, IH); 6.88 
(d, IH); 7.08 (dd, IH); 7.11 (br, IH); 7.34 (dd. IH); 8.89 (d, 1H).M&XESE): 636 (NOT) 
15 forQjHjjCljFNsO, 

3-f4-r3rRVAmin npvrro1idin-l.vlV3-fluoTOPhenvn-5fRVfA^-f2.2.2-trich1or06thYl- 
oxvcari)onvn isoxa7ol-3-v1aminomethvnoxazolidin-2-one 

Using essentially the method for the intermediate of Example 12, starting from 3-(4-(3(R)-(r- 
20 butoxycarbonyl)aminopyrrolidin-l-yl)-3-fluorophenyl)-5(RHA'^(2,2,2-tri- 

chloroethyloxycarbonyl)i$oxazol-3-ylaminomethyl)oxazolidin-2-one (2.18 g, 3.42 mM) gave 
the hydrochloride salt of the desired product as a white foam (1 .79 g). 
NMRrPMSQ-dfi ^ 8: 2.02 (hextet, IH); 2.26 (hextet, IH); 3.25 (dd, IH); 3.42 (m 

overlapped by solvent, ~1H); 3.53 (m,2H); 3.83 (dd overlapping m, 2H); 4.15 (m,2H); 
25 4.35 (dd, IH); 4.98 (d, IH); 5.02 (m, IH); 5.07 (d, IH); 6.79 (t, IH); 6.87 (d, IH); 7.12 
(dd, IH); 7.39 (dd, IH); 8.38 (br, 3H); 8.89 (d, IH) (+1 proton forHCl salt). MSiESE): 
536 (MH*) for CjoH^.CljFNjOj 
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3W3n^)-MethorYr.rhonvlnmmOPmo1idm-1-v1V^-f1„nmp H^ y|V . n ?WA^^^^ 
SthYlPXYCartinTlYl)isoy37nl.3-vlan..nnm^thy|) p xa7nliHin.0.n^ p 

Using essentially the method for the inteimediate of Example 12. starting fiom 3-(4-(3(R> 
5 anunop3^Udin.l-yl>3-fluorophenyI)-5(R)-(Ar-(2^.2-tt^^^ 

ylaminomethyl)oxazoli(iin-2-one hydrochloride salt (1.61 g. 2.81 mM) and methyl 
chloroformate gave the desired product (1.61 g). 

NMKfPMSO-(1^ 8: 1.82(hextet. IH); 2.11 (hextet, IH); 3.13 (m. IH); 3.28 (dd. IE); 
3.39 (dd. IH); 3.52 (s overlapping m, 4H); 3.82 (dd. IH); 4.14 (overlying m. 3H); 4.36 
10 (dd. IH); 4.97 (d,lH); 5.03 (m. IH); 5.08 (d.lH); 6.72 (t.lH); 6.89 (d.lH); 7.08 (dd, 
IH); 7.35(dd.lH); 7.41 (br, IH); 8.89 (d. IH). M&iESE): 594 (MH+) for C3^^Cl3FNA 

EMmple^O; V4-(1-f?f8) , V|>ihy<tr oxynronano vlVl.2.^>Uf..^p ^y^ Ponv^{rt^,^^^ 
tfiflworophynY<V^fS)-f3-mefhviisoT.7»M.vi«n.{no^ ^ fh vno^.,„,..rfi„ .^^^ 

IS 3K4-(l-(2,2.Dimethyl-1.3-dioxolan-4(S)-ylcarbonyl)-l,2,5,6-tetrahydropyrid-4-^^^^^^^ 
difluorophenyl)-5(R)-(A^K^butoxycariK,nyl)-3-methylisoxa2ol-5-ylaminomrt^^^^^ 
2-one (400 mg, 0.65 mM) was dissolved in dichloromethane (6 ml) and treated with 
trifluoroacetic acid (6 ml) at 0». After stining for 30 minutes at ambient temperature, water 
(1.2 ml) was added, and stirring continued for 1 hour. Solvent was removed, the residue 

20 dissolved in methanol (20 ml), and treated with aqueous ammonia to bring the pH to 7-8; 
solvent was removed, and the residue chromatogi^phed on a 1 0 g silica Mega Bond Elut® 
colmnn, eluting with a gradient increasing in polarity from 0 to 5% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (181 mg). 

25 iD^ffiiDMSQzdg) 8: 2.02 (s. 3H); 2.29 (m, IH); 2.35 (m. IH); 3.41 (t. 2H); 3.47 (m. IH); 
3.54 (m, IH); 3.71 (m. IH); 3.75 (dd, IH); 4.04 (dd, IH); 4.08 (m. IH); 4.13 (t. IH); 4.24 
(m. IH); 4.36 (t, IH); 4.66 (t, IH); 4.82 (m. IH); 4.95 (t, IH); 4.99 (s. IH); 5.85 (s, IH); 
7.30 (d, 2H); 7.36 (t. IH). MS (ESP): 479 (MH*) for Q,H,,F,NA 



30 
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The intermediates for this compound were prepared as follows : 
3-/4-fl>Ben2v) -1 2,5.6-tetrahvdrnpvrid-4-vlV3.5-difluQrQPhenv1V5m^ 

3-(4-(l-Benzyl-l,2,5,64etrahydn)pyrid-4-yl>3,5-difluorophenyl)-5(R>^^ 
5 methyloxazolidin-2-one (20 g, 50 mM, see WO 97-30995) was suspended by stirring in dry 
dichloromethane (400 ml) under nitrogen at 0"*, and treated with triethylamine (5.5 g, 54.4 
mM) and 4.dimethylaminopyridine (0.3 g, 2.7 mM). Acetic anhydride (5.3 g, 52 mM) was 
added dropwise to give a solution, which was stirred for 1 hour, allowing the temperature to 
rise to ambient. The mixture was shaken with 5% aqueous sodium bicarbonate (200 ml) until 
10 carbon dioxide evolution ceased. The organic phase was separated, dried (magnesium sulfate) 
and evaporated, then azeotroped with toluene (2 x 50 ml) to give semi-crystalhne product of 
sufficent purity for the next stage (24 g). 

NMRfDMSO-d^ ^ 6: 2.03 (s,3H); 2.30(br,2H); 2.61 (t,2H); 3.04 (m,2H); 3.58 (s,2H); 
3.82(dd,lH); 4.14 (t,lH); 4.23 (dd, IH); 4.30(dd,lH); 4.95 (m, IH); 5.78 (s,lH); 7.30 
15 (s overlapping m,7H).MSj(ESE): 443 (MlT) for Q^H.^F^N A 

3-r4-ri.2-5.6>TetrahvdrQpvrid-4-vlV3,5-difluorop henvn-SfRVacetoxvmethvloxazolidin>2>^ 

HydrcQhloride ;saU 

3-(4Kl-Ben2yl-l,2,5,6-tetrahydropyrid-4-yl)0,5-difluorophenyl)-5(R)-aceto^^^ 
20 methyloxazolidin-2-one (22.1 g, 50 mM) was stirred in dry dichloromethane (400 ml) under 
nitrogen at 0*^, and treated dropwise with 1-chloroethyl chloroformate (8.58 g, 60 mM). After 
stirring 1 hour the reaction mixture was purified by rapid vacuum sinter chromatography on 
300 g of silica prewashed with dichloromethane, eluting with a gradient increasing m polarity 
from 0 to 20% ethyl acetate in dichloromethane. Relevant fractions were combined to give 
25 the intermediate chloroethyl carbamate as a gum (20 g). The intermediate was immediately 
treated with methanol (400 ml) to give a solid, which slowly dissolved on stirring at ambient 
temperature for 18 hours. Evaporation of solvent to a small volume and filtration gave the 
title product as an off-white solid (14.7 g). 

NMRfDMSO-d^ ^ 5: 2.03 (s,3H); 2.53(br,2H); 3.26 (t,2H); 3.73(br,2H); 3.84 (dd, 
30 IH); 4.16 (t, IH); 4.24 (dd, IH); 4.30 (dd, IH); 4.95 (m, IH); 5.88 (s, IH); 7.37 (d, 2H); . 
9.39 (s, 2H); (+1H for NH,^). 
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<ijflp9rQp|ienvn-SfFVHretQyvmRfhvlnvp.,o]j^j„ o 

3-(4-(l.2.5,6-tetrahydropyrid-4-yl>3,5-dmuorophenyl)-5(RH^^^ 
5 hydrochloride (14.5 g. 37.3 mM) was suspended in dry dichloromethane (300 ml) under 
nitrogen at 0».and treated with pyridine (9.78 g,0.12M). A solution of 2.2-dimethyl-l 3- 
dioxolan-4(S>ylcarbonyl chloride (9.59 g. 75.6 mM) in dichloromethane (100 ml) was Idded 
diopwise. and stirring continued for 3 horn., allowing the temperature to rise to ambient 
Aqueous sodimn bicarbonate (5%, 300 ml) was added, and stirring continued for 30 minutes. 
10 The organic phase was separated, dried (magnesium sulfate), filtered, and evaporated to 
dryness after the addition of toluene (20 ml). The sohd residue was triturated with a mixture 
of diethyl ether (250 ml) and /.chexane (150 ml), and solid filtered to give the title compound 
(17.5 g). 

I^MBiDMSQzd^ 5: 1.30(2xs.6H); 2.02 (s.3H); 2.28(br.lH); 2.39(br.lH); 3.67 (t 
15 overlapping m.2H); 3.83 (dd, IH); 4.00-4.32 (overlapping m. 7H); 4.90 (overlapping m. 
2H); 5.86 (s,lH); 7.34 (d. 2H). MiXESE): 481 (Mir)forC„H3^,NA 

3-f4-n.r7 ?-n^Tr?-^^ 

difluorophenyl)-5fRVhvdroY.>methvlnv«^ni|^|n_7.^^, 

20 3Wl-(2,2-Dunethyl-l,3-dioxolan.4(S)-ylcarbonyl>l,2.5.6-tetrahyto^^ 

difluorophenyl)-5(R)-acetoxymethyloxazoKdin-2-one (8.64 g, 18 mM) was suspended in 
methanol (350 ml) and stirred at ambient temperature under nitrogen. Potassimn carbonate 
(3.73 g. 27 mM) was added, and the mixture stirred for 20 minutes only, then neutralised 
immediately by the addition of acetic acid (2 ml). Saturated aqueous sodium bicarbonate (50 

25 ml) was added, the methanol evaporated, and the residue diluted with water (100 ml) before 
extraction of the organics into dichloromethane (250 ml + 100 ml). The extract was washed 
with brine (100 ml), dried (magnesium sulfate), evaporated and crude product purified by 
chromatography on a 300 g dhca vacuum sinter column, eluting with a gradient from Oo/o to 
20O/O methanol in dichloromethane. Relevant fractions were combined to give the desired 

30 product (7.3 g). 

JMiDMSQzd^ 5: 1.29 (s.3H); 1.32 (s.3H); 2.29(br.lH); 2.38(br.lH); 3.48-3.76 
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(complex m, 4H); 3.82 (dd, IH); 4.05 (complex m, 4H); 4.21 (dd, IH); 4.72 (m, IH); 4.90 
(dd,lH); 5,22 (t,lH); 5.86 (s,lH); 7.35 (d, 2H). M&XESE): 439 (MlT) for Q^H^^F^NA 

-^^U^n >r2.2-dimethvUl 3^dioxolan>4f SVvlcarbQnvn>L2.5,64€trahvdropvrid-^^^^ 

5 difluorophenv lV5rRVmethaTiesulfonvloxvmethvloxazQlidm-2-one 
3-(4-(l-(2,2-Dimethyl-13-dioxolan-4(S>ylcarbonyl)4,2,5,6-tet^ 
difluoiophenyl)-5(R)-hydroxymethyloxazolidin-2-one (2.19 g, 5 mM) was dissolved in dry 
dichloromethane (40 ml) under nitrogen at 0°, and treated with triethylamine (0.81 g, 8 mM). 
Methanesulfonyl chloride (0.687 g, 6 mM) was added, and stirring continued for 2 hours, 

10 allowing the temperature to rise to ambient. Aqueous sodium bicarbonate (5%, 20 ml) was 
added, and stirring continued for 10 minutes. The organic phase was separated, dried 
(magnesium sulfate), fihered, and evaporated to dryness. The resulting gum was triturated 
with diethyl ether (50 ml) and solid filtered to give the title compound (2.4 g). 
IjMEUDMSQrd^ 5: 1.30 (s,3H); 1.33 (s,3H); 2.30(br,lH); 2,39(br,lH); 3.26 (s,3H); 

15 3.67 (t overlapping m, 2H); 3.82 (dd, IH); 4.01-4.31 (complex overlapping m, 5H); 4.45 
(dd, IH); 4.51 (dd, IH); 4.90 (dd, IH); 5.03 (m, IH); 5.87 (s, IH); 7.35 (d, 2H). MS (ESP): 
517 (MH") for CzzH^^jNAS 

3-f4-ri-f2-2-Dimethvl-l,3-dioxQlan-4fSVvlcarbonvlV1.2.5.6-tetrahvdronvrid^^^^ 
20 difluorophenvlV5fRVfAr-fNbutQxvcarb onvlV3*methvlisoxazol-5-vlamino^ 
2'One 

Sodium hydride (60% in oil, 72 mg, 1.8 mM) was suspended in dry Ar,iV-dimethylformamide 
(3 ml), cooled to 0° under nitrogen, and a solution of 5-(/-butoxycarbonylamino)-3- 
methylisoxazole (356 mg, 1.8 mM) in //,//-dimethylfoTmamide (3 ml) added. After stirring 

25 for 10 mmutes, a solution of 3-(4-(l-(2,2-dmiethyH,3-dioxolan-4(S)-ylcarbonyl)-l,2,5,6- 
tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-methanesulfonyloxymethyloxazolidin-2- 
(516 mg, 1.5 mM) in ^^,iV-dimethylformamide (3 ml) was added, and the mixture heated to 
40° for 5 hours. After cooling, the mixture was poured into water (50 ml), extracted with 
dichloromethane (4 x 20 ml). The organic phase was dried (magnesium sulfate), evaporated 

30 and crude product purified by chromatography on a 1 0 g silica Mega Bond Elut® colunm, 
eluting with a gradient from 50% to 75% ethyl acetate in wohexane. Relevant fractions were 



PCT/GB99/03299 



wo 00/21960 

PCT/GB99y03299 

-88- 

combined to give the desired product (420 mg). 

mBJJM^ 8: 1.30(s.3H); 1.32(s.3H); 1.46(s.9H); 2.18(s.3H); 2.30(m.lH); 
2.41 (m, IH); 3.67 (t, IH); 3.74 (m. IH); 3.81 (dd. IH); 4.00 (overlapping m. 3H)- 4 06 
(dd,lH); 4.18(m.3H); 4.89(m,2H); 5.87(s,lH); 6.04(s,lH); 7.31 (d, 2H).MSiESE) 
5 619 (MIT) for C3aH3«F,NA 

5-fr-BHt07fycailTnTivlflminn\-^.ni^|V^Y]jc^^^^^|^ 

5-AmiBO-3-methylisoxa2ole (4.91 g, 0.05 M) was dissolved in dry dichloromethane (80 ml) 
and 4^methylaminopyridine (100 mg) and di-/-butyl dicarbonate (21.85 g. 0.1 M) added ' 

10 Themixturewasstirredatambienttemperaturefor48hours.thenevaporHtedtodryness The 
residue was purified by chromatography on a 90 g Biotage silica column, eluting with a 
gradient increasing in polarity ftom 0 to 5% diethyl ether in dichloromethane. Relevant 
fiactions were combined and ev^orated to give the desired product (0 67 g) 
mBMmQ=d^ 6: 1.46(s,9H); 2.12(s.3H); 5.81 (s. IH); 10.85 (br, lH).MSiESE): 

15 199(Mir)forCA4NA 

Using essentially the conditions of Example 20, but starting fiom 3-(4-(l-(2,2-dimethyl-l 3- 
20 d>o^ol»-4(S)-ylcarbonyl)-U.5,6-tetrahydropyrid-4-yl)-3,5^ ' 

butoxycarbonyl).1.2.4-thiadiazol-5-ylaminomethyl)oxazolidin-2-one (200 mg, 0.32 mM) 
gave the title product (91 mg). 

m^Smm^ 5: 2.31(m,lH); 2.37 (m. IH); 3.47(m,lH); 3.55(m.lH); 3.71 (m, 
4H); 3.79 (dd, IH); 4.10 (m. IH); 4.16 (t. IH); 4.26 (m. IH); 4.35 (t, IH); 4.66 (t, IH)- 
25 4.93 (m.2H); 5.85(s.lH); 7.31 (d.2H); 7.92(s,lH); 8.72 (b, IH). MaXESE): 482(Mr) 
forCjoHjjFjNAS 

The intermediates for this compound were prepared as follows : 

l -f4-fH ?. ?-P iniethy1.1^dioxokn^rSVvWK», ,,f^^ ^ . . , trtn.hvHmp.^^_^_,.,^ , c 

one 
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Using essentially the technique of the relevant intermediate for Example 20, but using 5-(^ 
butoxycarbonylamino)-l,2,4-thiadiazole (330 mg, 1.5 mM) as the amino component, gave the 
title product (221 mg). 

NMRrPMSO^d A) 5: 1.30 (s,3H); 1.33 (s,3H); 1.53 (s,9H); 2.31 (m, IH); 2.39 (m,lH); 
5 3.67 (t, IH); 3.75 (m, IH); 3.94 (dd, IH); 4.08 (t overlapping m, 2H); 4.23 (t overlapping 
m, 3H); 4.30 (dd, IH); 4.46 (dd, IH); 4.96 (dd, IH); 5.07 (m, IH); 5.87 (s, IH); 7.33 (d, 
2H); 8.43 (s, IH). MS fESPV 622 (MT) for QgHajF^N^O^S 

5-rNbutoxvca rbonvlaminoV 1 ■2,4-thiadiazole 

10 5-Amino-l,2,4"thiadiazole hydrochloride (1.38 g, 0.01 M) was suspended by stirring in dry 
dichloromethane (50 ml), triethylamine (1.21 g, 0.012 M) added, and the mixture stirred at 
ambient temperature for 20 minutes to give a solution. Di-/-butyl dicarbonate (4.8 g, 0.022 
M) was added and the mixture tirred at ambient temperature for 1 8 hours, then evaporated to 
dryness. The residue was purified by chromatography on a 20 g silica Mega Bond Elut® 

15 column, eluting with a gradient fi-om 0% to 10% diethyl ether in dichloromethane. Relevant 
fractions were combined to give the desired product (1.05 g). NMR fPMSO-d^ ) 8: 1.50 (s, 
9H); 8.33 (s,lH); 12.31 (br, IH). MSiESE}: 202 (NflT) for C^nNaO^S 

Example 22: 3-f4-fl-r2f S1,3-DihvdroxvproDanovn-h2>5,6-tetrahvdroPvrid-4-vn-3,5- 
20 difluorophenylV5fSVpvrazin->2-vlaminomcthvloxazolidin>2-OPe 

3-(4-(l-(2,2-Dimethyl4,3-dioxolan-4(S)-ylcarbonyl)-l,2,5,64etrahydropyrid-4-yO 
difluorophenyl)-5(R)-(iV-(r-butoxycarbonyl)pyrazin-2-ylaminomethyl)oxazolidin-2-one(400 
mg, 0.65 mM) was dissolved in dichloromethane (4 ml) and treated with trifluoroacetic acid 
(4 ml) at ambient temperature. After stirring for 30 minutes at ambient temperature, water 

25 (0.8 ml) was added, and stirring continued for 2 hours. Solvent was removed, the residue 
dissolved in methanol (20 ml), and treated with aqueous ammonia to bring the pH to 8; 
solvent was removed, and the residue chromatographed on a 10 g silica Mega Bond Elut® 
column, eluting with a gradient increasing in polarity from 5 to 10% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 

30 product (315 mg). 

NMRfDMSQ-d^ ^ 8: 2.28 (br, IH); 2.37 (br, IH); 3.46 (m, IH); 3.54 (m, IH); 3.64 (t, 
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2H); 3.71 (m, IH); 3.81 (dd, IH); 4.10 (overlapping ni,4H); 4J6 (m, IH); 4.71 (t, IH); 

4.89 (m, IH); 5.01 (t, IH); 5.85 (s, IH); 7.32 (d, 2H); 7.43 (t, IH); 7.70 (d, IH); 7.94 (d, 
IH); 7.99 (s, IH). MS fESPV 476 (IVOT) for C^H^F^N^O^ 

5 The intermediates for this compound were prepared as follows : 

3>f4-(l-r2.2-Dimethvl-1.3-dioxolan-4fSVvlcarbonvlV1.2.5.6-tetrahv^^ 
difluorophenvlV5fRVfjV-f^butoxvcart)onvltevraan■2-vla^^ 

Sodium hydride (50% in oil, 72 mg, 1.5 mM) was suspended in dry -/VJV-dimethylformamide 
(3 ml) imder nitrogen, and a solution of ^-butoxycarbonylaminopyrazine (293 mg, 1.5 mM) in 

10 iV,A/^dimethylformamide (3 ml) added. After stirring for 10 minutes, a solution of 3-(4-(l- 
(2,2-dimethyl-l,3-dioxolan-4(S)-ylcarbonyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5- 
difluorophenyl)-5(R)-methanesulfonyloxymethyloxazolidin-2-Qne (516 mg, 1.5 mM, 
Example 20) in iV,iV^dimethylfonnamide (3 ml) was added, and die mixture heated to 40^ for 
2.5 hours. After cooling, the mixture was diluted with aqueous sodium bicarbonate (5%, 30 

15 ml), extracted with ethyl acetate (2 x 30 ml). The organic phase was washed wifli water (10 
ml) and brine (10 ml), dried (magnesium sulfate), evaporated and crude product purified by 
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient from 0% 
to 60% ethyl acetate in dichloromethane. Relevant fractions were combined to give the 
desired product (450 mg). 

20 NMRCPMSQ-d^ 5: 1.30 (s,3H); 1.33 (s,3H); 1.45 (s,9H); 2.28(br,IH); 2.39(br,lH); 
3.67 (t,lH); 3.75 (m,lH); 3.87(dd,lH); 4.02-4,25 (overlapping m, 6H); 4.32(dd, IH); 

4.90 (dd, IH); 5.01 (m, IH); 5.87 (s, IH); 7.33 (d, 2H); 8.37 (d, IH); 8.44 (d, IH); 8.91 (s, 
IH). M S ( E SP ): 616(MH^)forC3aH35F2N507 

25 ^Butoxvcarbonvlaminopvrazine 

Aminopyrazine (3 g, 31.6 mM) was dissolved in dry dichloromethane (100 ml), and 4- 
dimethylaminopyridine (200 mg) and di-f-butyl dicarbonate (14 g, 64.2 mM) added. The 
mixture was stirred at ambient temperature for 18 hours, then evaporated to dryness. The 
residue was purified by chromatography on a 50 g Isolute silica colimm, eluting with 

30 dichloromethane. Relevant fractions were combined and evaporated to give di-(/- 

butoxycarbonyl)aminopyrazine (2.4 g). NMR fDMSO>d£ ^ 5: 1.36 (s, 18H); 8.55 (d, IH); 
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8.58 (d, IH); 8.73 (s. IH). MiilSEi: 296 (MH*) for C„H2,N,0, 

Di-(f-butoxycarbonyl)aminopyrazine (2.1 g, 7. 1 mM) in methanol (50 ml) undo- nitrogen, was 
treated with aqueous sodium hydroxide (2.5 M, 2.84 ml, 7.1 mM), and stirred at ambient 
5 temperature for 2 hours. The mixture was neutralised by the addition of watar (25 ml) and 
solid carbon dioxide, then methanol ev{q)orated. The residual aqueous solution was extracted 
witii dichloromethane (2 x 20 ml), the extracts washed with brine (20 ml) and evaporated. 
The resulting solid was triturated with isohexane (50 ml) to give the title product as a white 
solid (1 .03 g). 

10 NMR fDMSO-d£l 5: 1.47 (s,9H); 8.25 (d,lH); 8.30 (d,lH); 9.03 (s, IH); 10.14 (s, lH). 
MS (ESPY 196(Mir)forC^„NjOj 

F.vatnplftl^! ^.r4-n-f2fS V^-liihvrtrn»vprQnanovl^l.2.S.6-tetrahvdrQnvrid-4-vlV3^ 
difluorophenvn-5fSVpvrimidin-2-vlaminometh ylOTfli>!ftlidin-2-one 

15 Using essentially the technique of Example 22, but starting from 3-(4-(l-(2,2-dimethyl-l 3- 
dioxolan-4(S>ylcarbonyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R>(iV-(f- 
butoxycarbonyl)pyrimidin-2-ylaminomethyl)oxazolidin-2-one (400 mg, 0.65 mM), gave the 
title product (284 mg) aft« chromatography. 

NMRfDMSO-d^ ) 5: 2.29 (br, IH); 2.38 (br, IH); 3.47 (m, IH); 3.54 (m, IH); 3.61 (m. 

20 3H); 3.72 (m,lH); 3.85 (dd, IH); 4.13 (t overlapping m, 3H); 4.36 (m,lH); 4.70 (t,lH); 
4.88 (m, IH); 4.99 (t, IH); 5.85 (s, IH); 6.61 (t, IH); 7.32 (d,2H); 7.44 (t, IH); 8.28 (d. 
2H). miSm- 476 (MH^) for Cyi»FjNA 

The intermediates for this compound were prepared as follows : 
25 3-M-fl ■r2.2.DiTnethvl-l .3.dinxolan-4rSVvlc arhnnv1Vl ,2.5.6-tetrahvdropvrid-4-vn-3.5- 
dif1iinrnphenv1V5n^VrA^rf-hutoxvc arhnnv1Vvriniidin-2-vlaminomethvnoxaZOlidin-2-One 
Essentially the technique for the appropriate intermediate of Example 22 was used, but 
substituting 2-(Nbutoxycarbonylamino)pyrimidine (293 mg, 1 .5 mM) for the pyrazine 
analogue. To complete the reaction, heating at 80° for 1 hour was necessary, and the 
30 chromatography was carried out with a gradient from 0% to 50% ethyl acetate in dichloro- 
methane containing 2% triethylamine. Relevant fractions were combined to give the desired 
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product (427 mg). 

NMR fPMSO-dg ^ 5: 1.32 (s,3H); 1.34 (s,3H); 1.41 (s.9H); 2.30(br, IH); 2.38(br, IH); 

3.67 (t, IH); 3.75 (m, IH); 3.87 (dd, IH); 4.00-4.33 (overlapping m, 7H); 4.90 (dd, IH); 
5.01 (m, IH); 5.87 (s, IH); 7.27 (t, IH); 7.31 (d, 2H); 8.73 (d, 2H). 
5 MSfESPV 616(MH*)forC3oH35F,N50, 

2-f f-ButoxvcarbonvlaminoVvrimidme 

Essentially the technique for the appropriate intermediate of Example 22 was used, but 
substituting 2-aminopyrimidine (3 g, 3 1 .6 mM) for aminopyrazine. The reaction was stirred 
10 for 72 hours and the chromatography used a gradient fiom 0 to 10% diethyl ether in dichloro- 
methane; the product was finally triturated witii uohexane (10 ml) to give 2-(di-(r- 
butoxycarbonyl)amino)pyrimidine (5.7 g). MMEiDMSQdi^ 8: 1.37(s, 18H); 7.48 (t,lH); 
8.66 (d, 2H). MS fESPV 296 (MH*) for Ci^^^N^O^ 

1 5 2-(Di-(/-butoxycarbonyl)amino)pyrinudine (5.2 g, 1 7.6 mM) was hydrolysed by essentially 
the technique for the appropriate intermediate of £xaiiq}le 22 to give the title product as a 
white solid (3.2 g).13MBiDMSQ=d^ 5: 1.43 (s,9H); 7.08 (t,lH); 8.57 (d,2H); 9.91 (s, 
IH). MaXESE): 196 (MH^) for C^,3N302 

20 Example 24; 3-r4-n-f2fSV3-DihvdroxvpropanovlV1.2.5.6-tetrahydropyrid-4-ylV3.5- 
diflnnrophenvn-5rS^-pvridazin-3-vlaminomethvloxazolidin-2-one 
Using essentially the technique of Example 22, but starting from 3-(4-(l-(2,2-dimethyl-l,3- 
dioxolan-4(S)-ylcarbonyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(A^-(/- 
butoxycarbonyl)pyridazin-3-ylaminomethyl)oxazolidin-2-one (300 mg, 0.49 mM), gave the 

25 title product (217 mg) after chromatography. 

NMRfDMSO-d g^ 6: 2.29 (br, IH); 2.39 (br, IH); 3.47 (m. IH); 3.55 (m, IH); 3.74 (t 

overlapping m, 4H); 3.83 (dd, IH); 4.16 (t overlapping m, 3H); 4.35 (m, IH); 4.66 (m, IH); 
4.94 (m, 2H); 5.85 (s, IH); 6.85 (d, IH); 7.15 (t, IH); 7.22 (dd, IH); 7.30 (d, 2H); 8.44 (d, 
IH). MS fESPV 476 (Mff) for C^^HaF^N A 

30 

The mtermediates for this compound were prepared as follows : 
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.r2 2-r)imethv1-1 ,^-rtinvn1an-4fSWlcarbonv1V1 .2.S.6.tetrahvdropvrid.4-vlV3.5- 
difluorophenvt't-5fRWA^f^hutoYv r.afhnnvlVpvridazin-3-vlaminmnethv^ 
Essentially the technique for the appropriate intermediate of Example 22 was used, but 
substituting 3-(f-butoxycarbonylamino)pyridazine(293 mg, 1.5 mM) for the pyrazine . 
5 analogue. The reaction was carried out by heating at 45° for 4 hour, and the chromatogr^hy 
was carried out with a gradient from 0% to 100% ethyl acetate in dichloromethane. Relevant 
fractions were combined to give the desired product (315 mg). 

MMRXDMSQrd^ 6: 1.17 (s. 3H); 1.20 (s, 3H); 1.33 (s, 9H); 2.16 (br. IH); 2.25 (br. IH); 
3.55 (t, IH); 3.62 (t, IH); 3.76 (dd, IH); 3.84-4.17 (overlapping m, 6H); 4.30 (dd, IH); 
10 4.77(dd.lH); 4.96 (m,lH); 5.84 (s,lH); 7.19 (d,2H); 7.55 (dd, IH); 7.78 (d, IH); 8.89 
(d, IH). MSiESE): 616 (MH*) for C30H35F2N5O7 

3-(r-BHtQxyc8rbonylaminQ)pyridMing 

Essentially the technique for the appropriate intermediate of Example 22 was used, but 
15 substituting 3-aminopyridazine (1 .3 g, 13.6 mM) for aminopyrazine. The reaction was stirred 
for 18 hours and the chromatography used a gradient from 0 to 20% diethyl ether in dichloro- 
methane to give 3-(di-(/-butoxycarbonyl)amino)pyrida2ine (1.2 g). 
NMRfDMSO-d^ l 5: 1.37 (s. 18H); 7.82 (d, 2H); 9.18 (t, IH). MSiESE): 296 (NCT) for 

CmH^NA 

20 

2-0Di-(^-butoxycarbonyl)amino)pyrimidine (5.2 g, 17.6 mM) was hydrolysed by essentially 
the technique for the appropriate intermediate of Example 22 to give the title product as a 
white soUd (690 mg). NMRrPMSQ-d^ ^ 8: 1.47 (s, 9H); 7.60 (dd, IH); 8.04 (d, IH); 8.87 

(d, IH); 10.41 (s, IH). MSLffiSE): 196 (MH*) for C^HiaNA 

25 

Example 25: 3-f4-fl-Acetoxvacetvl-l .2.5.6-tetrahvdroDvrid-4-vn-3.5-dinuoroDhenvn- 
5fSVfl.2.S-thiadiazol-3-vlaminomethvnoxazolidin-2-one 

Trifluoroacetic acid (5 ml) was added dropwise to a stirred solution of 3-(4-(l-acetoxyacetyl- 
l,2,5,6-tetrahydn)pyrid-4-yl)-3,5-difluorophenyl)-5(R)-(AK/-butoxycarbonyl)-l,2,5- 
30 tfaiadiazol-3-ylaminomethyl)oxazolidin-2-one (426 mg, 0.71 8 mM) in dichloromethane (10 
ml) and the mixture kept for one hour. The solution was washed with water, saturated sodium 
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bicarbonate solution and brine and dried (sodium sulfate). Solvent was evaporated and tiie 
residue purified on a silica Mega Bond Elut® column, eluting with dichloromethane, and then 
1.5% methanol / dichloromethane to give an oil which solidified on trituration with cold 
diethyl ether to give the title product (254 mg, 72%) 
5 NMR(PMSQ-d^ 8: 2.08 (s, 3H); 2.31 (m, IH); 2.40 (m, IH); 3.53 (t, IH); 3.63 (m, 3H); 
3.82(dd,lH); 4.07 (m,2H); 4.17 (t,lH); 4.82 (d,2H); 4.95 (m, IH); 5.85 (m,lH); 7.32 
(d, 2H); 7.71 (t, IH); 8.41 (s, IH). MS fESPV 495 (MH*) for Cj^H^iF^NAS 

The intermediates for this compound were prepared as follows : 
10 3-f4^ri-Benzvl-L2.5.6-tetrahvdropvrid^4-vlV3.5-difluorophenvlV5n^VfA^^^^^ 
L2.S-thiadiayQU3»ylaminometh ynoxazolidin-2>one 

l,l'-(Azodicarbonyl)dipiperidine (680 mg. 2.7 mM) was added portionwise to a stirred 
solution of 3-r-butyloxycarbonylamino-i;2,5-thiadazole (543 mg, 2.7 mM, see WO 93- 
13091), 3<4-(l-benzyl-l,2,5,6-tetrahydropyrid-4-yl)0,5-difluorophenyl)-5(R^^ 

15 methyloxazolidin-2-one (720 mg, 1.8 mM; prepared by analogy with 3-fluoro compound - see 
WO 97-30995) and tributylphosphine (540 mg, 2.7 mM) in dry tetrahydrofiiran (25 ml) at 0° 
xmder nitrogen. The mixture was stirred at 0° for 30 minutes and then at ambient temperature 
for 3 hours. The mixture was filtered and the filtrate evaporated. The residue was purified, 
firstly on a silica Mega Bond Elut® column, eluting with a gradient increasing in polarity 

20 fiom 0 to 30% ethyl acetate in isohexmo and then on an Isolute SCX ion exchange column, 
washing with a gradient increasing in polarity fit)m 0 to 10% methanol m dichloromethane 
and then eluting with dichloromethane / methanol / 0,88SG ammonia 87:10:3 to give the titie 
product as a solid (669 mg, 64% ). 

NMRmMSO-dg ^ 5: 1.49 (s,9H); 2.30 (brs, 2H); 2.61 (t,2H); 3.04 (m,2H); 3.58 (s,2H); 
25 3.88 (dd, IH); 4.13 (dd, IH); 4.20 (dd, IH); 4.35 (dd, IH); 5.02 (m, IH); 5.79 (brs, IH); 
7.20-7.33 (m, 7H); 8.96 (s, IH). MSfESP^ : 584 (IVflT) for C^^a^F^NAS 

3-r4-(1.2.5.6-Tetrahvdropvrid-4-vlV3.5^difluorophenvlV5fRVW>^^^^ 
thiadia2ol-3-vlaminomethvnQxa7olidin-2>one Hydrochloride 
30 Using the method described for the appropriate intennediate of Example 20, ^art from 
routine changes in the eluant used for chromatography, hydrolysing the intermediate 



wo 00/21960 . 



-95- 



PCT/GB99/03299 



caibamate by refluxing 1 hour in methsmol, and starting from 3-(4-(l-benzyl-l ,2,5,6- 
tetrahydropyrid-4-yl)-3,5-(Ufluorophenyl>50R.H^K'-butoxycarix)nyl)-l^ 
ylaminomethyl)oxazolidin-2-one (650 mg, 1.1 1 mM), gave the titte conq)ound (493 mg, 
84%). 

5 MMEUEMSQdi^ 5: 1.54 (s,9H); 2.52 (m overlapped by DMSO, 2H); 3.28 (m overlapped 
by HjO, 2H); 3.76 (s, 2H); 3.91 (dd, IH); 4.12-4.25 (m, 2H); 4.40 (dd, IH); 5.09 (m. IH); 
5.91 (s, IH); 7.40 (d, 2H); 9.00 (s, IH); 9.25 (brs, 2H); (+ IH for HCl salt). MS (ESP): 494 

(MIT) for C22H25F2NSO4S 

10 3-f4-n-Acetoxvacetvl-1.2.5.6-tetrahvdro pvrid-4-vlV3.5-difluoTophenvn-5fRWA/^t-butoxv- 
caTt»nnyn-1.2 5-thiadia7ol-3.vlaininotnethvnoya7.Qlidin-2-one 

3-(4-(l,2,5,6-Tetrahydropyrid-4-yl)-3,5-diHuorophenyl)-5(R)-(iV-(/-butoxycaibonyl)-l,2,5- 
thiadiazol-3-ylaminometfayl)oxazolidin-2-one hydrochloride (485 mg, 0.916 mM) was 
suspended in a mixture of acetone (10 ml) and water (5 ml), and sodium bicarbonate (770 mg, 

15 9.2 mM) added. The mixture was cooled in an ice-bath and treated dropwise witii acetoxy- 
acetyl chloride (495 mg, 3.63 mM), and then stirred for 7 hours, allowing the temperature to 
rise to ambient. Further portions of sodium bicarbonate (770 mg) and acetoxyacetyl chloride 
(495 mg) were added, and sthring continued for 1 8 hours. The mixture was diluted with 
water (20 ml) and extracted with ethyl acetate (3 x 25 ml), and the combined organics washed 

20 with water (2x15 ml), aqueous hydrochloric acid (IM, 15 ml), brine (15 ml) and dried 
(sodium sulfate) to give the desired product (434 mg, 80%). 

NMR f4no MHz. DMSO-d^ ^ 8: 1.50 (s,9H); 2.10 (s,3H); 2.31 (m, IH); 2.42 (m,lH); 
3.57 (t, IH); 3.66 (t, IH); 3.90 (dd, IH); 4.04-4.22 (m, 4H); 4.39 (dd, IH); 4.85 (d, 2H); 
5.08 (m, IH); 5.88 (s, IH); 7.35 (d, 2H); 9.00 (s, IH). MS fESPV 594 (MH*) for 
25 CmHj^jNjOtS 

Example 26: 3-f4-ri-H vdroxvacetvl-1.2.5.6-tetrahvdropvrid-4-vlV3.5-difluorODhenvn- 
5rSWlr2.5-thiadiazol-3-vlaminomet hvnoxazol!din-2-one 

A saturated solution of ammonia in methanol (7 ml) was added to a suspension of 3-(4-(l- 
30 acetoxyacetyl-l,2,5,6-tetrahydrDpyrid-4-yl)-3,5-difluorophenyl)-5(S)-(l,2,5-thiadiazol-3- 
ylaminomethyl)oxazoUdin-2-one (228 mg, 0,462 mM, Example 25) in methanol (7 ml) and 
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the mixture was stiired for 20 hours. A small amoimt of insoluble material was filtered off 
and the filtrate evaporated to a small volume and cooled. The precipitate was filtered and 
washed with cold methanol and diethyl ether to give the title product (150 mg, 72% ). 
NMR (400 MH z. DMSQ-dg ^ 5: 2.23 (m, IH); 2.30 {m,lH); 3.46 (t,lH); 3.62 (m,3H); 

5 3.79 (dd, IH); 3.97-4.12 (m, 5H); 4.52 (dt, IH); 4,90 (m, IH); 5.80 (m, IH); 7.32 (d, 2H); 
7.63 (t, IH); 7.97 (s, IH). MS (ESPV 452 (MT) for C^^.^^NsO^S 

Example 27: 3-r4>fl-f2fSU-DihvdroxvpropanovlV1.2.5.6-tetrahvdropvrid-4-ylV3- 
fluorophenvn-5rSVfL2.5-thiadiazol-3-vlaminomethvno xazolidin>2-one 

10 A solution of 3-(4-(l-(2,2-dimethyl-13-dioxolan-4(S)-ylcarbonyl)-l^,5,6-tetrahydrop>^^ 
yl)-3-fluorophenyl)-5(R)-(JV^(^butoxycarbonyl)-l,2,5-thiadiazo^3-ylamino- 
methyl)oxazolidin-2-one (580 mg, 0.96 mM) in trifluoroacetic acid (2 ml) was wanned at 60° 
for 2 minutes and then kept at ambient temperature for 10 minutes. A solution of 
trifluoroacetic acid in water (10 ml, 1:1) was added and the mixture kept for 30 minutes. 

15 More trifluoroacetic acid (2 ml) was added and after a further 90 minutes, excess aqueous 
ammonia was added and the mixture extracted three times with ethyl acetate. The combined 
extracts were washed with water, sodium bicarbonate solution and brine and dried (sodium 
sulfate). Solvent was evaporated and the residue purified on a silica Mega Bond Elut® 
column, eluting with dichloromethane and then 4% methanol in dichloromethane to give an 

20 oil which solidified on trituration with diethyl ether to give the title product (203 mg, 46%). 
NMR (400 MHz, DMSO-dg/CD ^COQD^ 5: 2.41 (m overlapping DMSO, 2H); 3.45 (m, 

IH); 3.54(ni,lH); 3.48 (overlapping m,4H); 3.82 (dd, IH); 4.08-4.25 (m, 3H); 4.39 (m, 
IH); 4.92 (m, IH); 6.01 (s, IH); 7.27 (dd, IH); 7.32 (t, IH); 7.45 (dd, IH); 8.01 (s, IH); 2 
X OH, 1 X NH missing, exchanged, MS fESPl : 464 (ISfflT) for C20H22FN5O5S 

25 

The intermediate was prepared as follows : 

Using the methods of the sequence described for the intermediates for Example 25 but starting 
fi:om3-(4-(l-benzyl-l^,5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)-5(R)-hydroxymethyl- 
oxazohdin-2-one (1.5 g, 3.93 mM, see WO 97-30995) gave the title product (1.77 g, 80%). 
30 NMRfDMSO-d^^ 5: 1.50 (s,9H); 2.42 (brs, 2H); 2.61 (t,2H); 3.05 (m,2H); 3.56 (s,2H); 
3.87 (dd, IH); 4.14 (dd, IH); 4.21 (dd, IH); 4.36 (dd, IH); 5.02 (m, IH); 5.95 (s, IH); 
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7.21-7.46 (overlapping m, 8H); 8.95 (s. IH). MS (ESP): 566 (MlT) for CyiajFNsO^S 



l-r4-ri.2.5.6-Tetrahvdrnpvrid-4-vn-3 -f1iinrnphenvlV'Sn?VrA;^.r^biitoyvcaThonvlVl.^^ 
thiadiazol-3-vlaminonieth vi;>oxa7olidin-2-one Hydrochloride 
5 Using the methods of the sequence described for the intermediates for Example 25 but starting 
from3-(4-(l-benzyl-l,2,5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)-5(R)-(A/^(/-butoxy- 
caibonyl)-l,2,5-thiadiazol-3-ylaminomethyl)oxazolidin-2-one (1.72 g, 3.04 mM) gave the title 
product (1.1 g,71%). 

NMR (DMSO-d^ ^ 6: 1.51 (s,9H); 2.64 (m,2H); 3.28 (m overlapped by HA 2H); 3.75 (s, 
10 2H); 3.91(dd, IH); 4.23 (overlapping m, 2H); 4.39(dd, IH); 5.06 (m.lH); 6.04 (s,lH); 
7.36 (dd, IH); 7.45 (t, IH); 7.51 (dd, IH); 9.00 (s. IH); 9.22 (brs, 2H); (+ IH for HCl salt). 
MS (ESP): 476(MH*)forC:2H«FN504S 

^44.n .r2.2.Diniethvl-l .3-dioxo lan^fSW1carbnnv1^-1 .2.S.6.tetrahvdmnvrid-4-v1V3- 
15 fluorophenvn-5fRVfA/-ff-butoxvcarhonvn-1.2.5-thiadiazol-3-v1amiTlomethvnQXaZQMll-2- 
one 

Using the me&od described for the appropriate intermediate of Example 17, apart &om 
routine changes in the eluant used for chromatography, and starting from 3-(4t(1,2,5,6- 
tetrahydropyrid-4-yl)-3-fluon)phenyl)-5(R)-(AK/-butoxycarbonyl)-l,2,5-thiadiazol-3- 
20 ylaminomethyl)oxazolidin-2-one hydrochloride (512 mg, 1 mM), gave the title product (597 
mg,99%). 

NMR f 400 MH7.. DMSO-d^ ^ 8: 1.35 (6H,s); 1.50 (s,9H); 3.59-3.80 (m, 2H); 3.90 (m, 
2H); 4.05-4.22 (m, 7H); 4.40 (dd, IH); 4.91 (m, IH); 5.06 (m. IH); 6..00 (s, IH); 7.33 (dd. 
IH); 7.40 (t,lH); 7.48(dd,lH); 9.00 (s, 1H).MS (ESP): 604 (MH^) for CmH34FN50^ 

25 

FYamplftlSi Vf4-n-Acet n Yvaegtvl-1^.S.6-tetrahvdroDvrld-4-vn-3-nBQrQPheilYn-5fSV 

ri.2.S-thiadiazol-3-vlaminnmethvno yazolidin-2-one 

Trifluoroacetic acid (2 ml) was added to a solution of 3-(4-(l-acetoxyacetyH ,2,5,6- 
tetrahydropyrid-4-yl)-3-fluorophenyl)-5(R)-(^^(f-butoxycarbonyl)-l,2,5-thiadiazol-3- 
30 ylaminomethyl)oxazolidin-2-one (467 mg, 0.812 mM) in dichloromethane (10 ml) and tfie 
solution kept for one hour. Solvent was evaporated and the residue redissolved in 
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dichlorometiiane. The solution was washed with water, sodium bicarbonate solution and 
brine and dried (sodium sulfiite). Solvent was evaporated and the residue purified on a silica 
Mega Bond Elut® column, eluting with dichloromethane and then 1.5% methanol in 
dichloromethane to give an oil which solidified on trituration with diethyl ether to give the 
5 title product (227 mg, 59%). 

NMR (400 MHz. PMSQ-d^ 6: 2.14 (s,3H); 2.51 (m overlapping DMSO, 2H); 3.64 (m, 
IH); 3.72 (m, 3H); 3.90 (t, IH); 4.13 (m, 2H); 4.22 (t, IH); 4.89 (m, 2H); 5.00 (m, IH); 
6.10 (brs, IH); 7.37 (m, IH); 7.43 (m, IH); 7.58 (dd, IH); 7.79 (t, IH); 8.10 (s, IH). MS 
CESE): 476 (NOT) for Cj.HjjFNjOjS 

10 

The3-(4-fl-Acetoxvacetvl-1.2.5.6-tetrahvdropvrid-4-vlV3-fluornphenvn-5n?WA^f/-hiitoyv- 
carbonvn-1.2.S-thiadia7ol.3-vlaminomethvnQYa7olidin-2-one intermediate was prepared as 
follows : 

Using the method described for the appropriate intennediate of Example 25, but starting fiom 
15 3-(4-(l,2,5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)-5(R)-(iV-(/-butoxycarbonyl>l,2,5- 
thiadiazol-3-ylaminomethyl)oxazolidin-2-one hydrochloride (512 mg, 1 mM, see Example 
27), gave the title product (472 mg, 82%). 

mSR (4Q0 Mm. DMSO-H^;> 8: 1.38 (s,9H); 1.97 (s,3H); 2.39 (brs, 2H); 3.45 (t,lH); 
3.53 (m.lH); 3.92-4.14 (m, 6H); 4.26(dd,lH); 4.71 (d,2H); 4.92 (m,lH); 5.88 (brs, IH); 
20 7.20 (dd, IH); 7.28 (m, IH); 7.38 (dd, IH); 8.85 (s, IH). MSiESE): 577 (NDT) for 
C,^3,FN,07S 

Example 29: 3-f4-f 1 -Hvdroxvacetvl-1.2^.6-tetrahvdrnpvrid-4-vlW^-fl MorophenylV.j^fSV 

a.2.5-thiadia2ol-3-vlaminomethvnoxazolidm-2-Qne 
25 Using the method described in Example 26 but starting firom 3-(4-(l-acetoxyacetyl-l A5,6- 

tetrahydropyiid-4-yl)-3-fluon>phenyl)-5(S)-(l,2,5-thiadiazol-3-ylaminomethyl)oxazoIidin-2- 

one (199 mg, 0.42 mM, see Example 28), gave the title product (1 12 mg, 62%). 

NMR (400 MHz. DMSO-d^ ^ 8: 2.58 (m overlapping DMSO, 2H); 3.60 (t,lH); 3.75 (m, 

3H); 3:91(dd,lH); 4.10-4.28 (overlapping m, 5H); 4.61 (dt, IH); 4.96 (m,lH); 6.09 (m, 
30 IH); 7.36(dd,lH); 7.45 (t. IH); 7.56(dd,lH); 7.79 (t, lH); 8.10 (s, IH). MSiESE): 434 

(MH^forCiAoFNjO^S 



wo 00/21960. 



-99- 



PCT/GB99/03299 



Fxample 30; 3-f4-fl-f2rs>^-DihvdroxvDropanovlV1^^.6-tetrahvdropvrid-4-vn-3^ 
difliiornphenvn-SfSU1.2.5-thiadiazol-3-vlaminomethvnoxazolidin-2-one 

Using the method described in Example 27, apart from routine changes in the eluant used for 
5 chromatography, and starting from 3-(4-(l-(2,2-dimethyl-l,3-dioxolan-4(S)-ylcarbonyl)- 
l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(RH^-(/-butoxycarbonyl)-l^,5-thia- 
diazol-3-ylaminomethyl)oxazoIidin-2-one (650 mg, 1.05 mM), gave the title compound (265 
mg, 53%). 

NMRrPMSO-d^ ^ 8: 2.29 (m,lH); 2.38 (m,lH); 3.47 (m,lH); 3.55(dd,lH); 3.64 (t 
10 overlapping m,4H); 3.81 (dd, IH); 4.07 (m.lH); 4.16 (t,lH); 4.24 (m,lH); 4.36 (m.lH); 
4.68(br,lH); 4.92 (m,2H); 5.85 (s, IH); 7.30 (d,2H); 7.70 (t,lH); 8.03 (s, IH). MS 
(ESE): 482 (MH*) for €^,¥^^^0^ 

The 3-r4-n -f2.2-Dimethvl -1 ■3-dioxolaii-4fSVvlcaThonvn-1.2.5.6-tetrahvdropvrid-4-vlV3.5- 
15 difluorophenv l VSrR Vr A^-( ^hutoxvcarhonvlVl .2.5-thiadiazol-3-vlaminomethvnoxa2olidin-2- 
one intermediate was prepared as follows : 

Using the method described for the q)propriate intermediate of Example 17, apart from 
routine changes in the eluant used for chromatography, and starting from 3-(4-(l,2,5,6- 
tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(A/^(f-butoxycaibonyl)-l,2,5-thiadiazol-3- 
20 ylaminomethyl)oxazolidin-2-one hydrochloride (800 mg, 1 .5 1 mM, see Example 25), gave 
the title product (669 mg, 71%). 

NMRfDMSO-d^ ^ 6: 1.29 (s,3H); 1.32 (s,3H); 1.52 (s,9H); 2.30 (m,lH); 2.40 (m, IH); 

3.68 (m, 2H); 3.90 (dd, IH); 4.04-4.28 (m, 4H); 4.37 (m, IH); 4.90 (m, IH); 5.06 (m, IH); 
5.72 (m, 2H); 5.88 (m, IH); 7.31 (d, 2H); 8.96 (s, IH). MS (ESPy. 622 (MH*) for 
25 CjgHjjFjNsCS 

Example 31 : 3-r4-n-r2(S^.3-Dihvdroxvpropanovn-1.2^.6-tetrahvdroDvrid-4-vl>-3.5- 
dinuorophenvn-5rSVf1.3.4-thiadiazol-2-vlaminomethvnoxazolidin-2-one 
Using the method described in Example 27, apart from routine changes in the eluant used for 
30 chromatography, and starting from 3-(4-(l-(2,2-dimethyl-l,3-dioxolan-4(S)-ylcarbonyl)- 
l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(iV^(/-butoxycaibonyl)-l,3,4-thia- 
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diazol-2-ylaininomethyl)oxazoUdm-2-one (190 mg, 0.30 mM), gave the titte compound (75 
mg.51%). 

MMRf4QP^fH7 nM,SO-d^ 8: 2.33 (m. IH); 2.41 (m, IH); 3.48 (m. IH); 3.55 (m. IH); 
3.72 (overlapping m. 4H); 3.83 (dd. IH); 4.12 (m. IH); 4.09 (t, IH); 4.27 (m, IH); 4.37 (m, 
5 IH); 4.69 (m, IH); 4.97 (m, 2H); 5.87 (s. IH); 7.34 (d, 2H); 8.11 (t. IH); 8.67 (s, IH). MS 
(ESE): 482 (MT) for QoH^F^NjOsS 

The intomediates for this compound were prepared as follows : 

3-r4-fl-Ben^vl-1 ? 5 6-tetrahvdropvrid-4-vlV3.5-difliinrnphenvlV5n;WAA-(/. b utoyvcflriv>tiyn^ 

10 1.3.4-thiadiazol-2-vlamin omethvhnya7olidin-2-nnft 

Using the method described for the appropriate intemiediate of Example 25, apart fiom 
routine changes in the eluant used for chromatography, and starting from 3-(4-(l-benzyl- 
l,2,5,6-teti:ahydropyrid-4-yl)-3,5HMuorophenyl)-5(R)-hydroxymethyloxa2oKdin-2K)^^ (3 g. 
7.5 mM) and 2-/-butyloxycaibonylamino-l,3,4-thiadazole (1.96 g, 9.75 mM) gave the title 

1 5 compound (1 .58 g, 36%). 

MMEJBMSQzde) 5: 1.50 (s,9H); 2.31 (brs,2H); 2.61 (t,2H); 3.04 (m,2H); 3.58 (s,2H); 
3.91 (dd, IH); 4.22 (t, IH); 4.32 (dd, IH); 4.49 (dd. IH); 5.09 (m, IH); 5.79 (brs, IH); 
7.23-7.37 (overlapping m, 7H); 9.23 (s, IH). MSfESPV 584 (MH*) for Q9H3.F2NAS 

20 2-<-Butv1oxvcarhmiv1amiT,n-1.3.4-thiaHa^r.lft 

2-Amino-l,3,4-thiadazole (5 g, 49.4 mM) was dissolved in dry pyridine (100 ml), and 4- 
dunethylaminopyridine (100 mg) and di-/-butyl dicarbonate (21.6 g, 98.9 mM) added. The 
mixture was stirred at ambient temperature for 36 hours, then evaporated to dryness, finally 
azeotroping with a toluene. The residual oil, a mixture of mono and di-(/-butoxycarbonyl) 
25 compounds, was dissolved in methanol (100 ml), treated with aqueous sodium hydroxide (2 
M, 25 ml, 50 mM), and stirred at ambient temperature for 2 hours. The mixture was acidified 
by the addition of citric acid (10% w/v, 80 ml), added to water (500 ml), and methanol 
removed by evaporation. The resulting precipitate was filtered to give the title product as an 
off- white solid (6.69 g, 67%). 

30 NMR fPMSO-d^ 5: 1.57 (s,9H); 8.87 (s.lH); 10.67 (brSs. IH). M&XESE): 202(Mr) 
forCHijNjOjS 



wo 00/219(0. 



-101- 



. PCT/GB99/(0299 



^-rA-f1 2.S.fi.Tetrahvdropvrid-4-vlV3.S- riiflnoTOphenvlVSmWA^f/-hiitnYvcaAonvn 

thiadiazo1-2-vlaminometh vnoxazolidin-2-one Hydrochloride 

Using the method described for the appropriate intermediate of Example 25, apart from 
5 routine changes in the eluant used for chromatography, and starting from 3-(4-(l-benzyl- 
l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(7V-(f-butoxycarbonyl)-l,3,4- 
thiadiazol-2-ylaminomethyl)oxazolidin-2-one (1 .54 g, 2.64 mM), gave the title compound 
(845 mg, 60%). 

NMR rPMSO-d A^ 5: 1.50 (s,9H); 2.53 (m,2H); 3.25 (m overlapped by HA 2H); 3.73 (s, 
10 2H); 3.94 (t, IH); 4.32 (dd, IH); 4.49 (dd, IH); 5.10 (m, IH); 5.89 (s. IH); 7.35 (d, 2H); 
9.21 (s, IH); 9.32 (brs, 2H); (+ IH for HCl salt). MSiESE): 494 (MH*) for C22H25F2N5O4S 

3^4-f 1 -f2.2-Dimethvl-l .3 -dinyolan-4fSVv1cariionvn-l .2.S.6-tetrahvdronvrid-4-vn-3.5- 
difliinrnphenvlVSniVW-fNbutoxvca rhnnvn-1.3.4-thiadiazol-2-vlaminomethvltoxazolidin-2- 

15 ime 

Using the method described for the appropriate intermediate of Example 17, but starting from 
3-(4-(l ,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(;</-(f-butoxycarbonyl)- 1 ,3,4- 
thiadiazol-2-ylaminometiiyl)oxazolidin-2-one hydrochloride (400 mg, 0.755 mM) gave the 
title compound as an oil (205 mg, 44%). 
20 MS (ES¥Y 622(MH0fbrC2,H33FjNsO7S 

Example 32 : 3-f4-ri-A cetoiicvacetvl-l .2.5.6-tetrahvdroDvrid-4-vn-3.5-difluorQPheilvn- 
firsW1.3.4-thiadiazol-2-ylaminomet hynoxazoHdin-2-one 

Using the method of Example 28, apait from routine changes in the eluant used for chromato- 
25 graphy, and starting from 3-(4-(l -acetoxyacetyl-1 ,2,5,6-tetrahydropyrid-4-yl)-3,5- 

difluorophenyl)-5(R)-(iV^(r-butoxycarbonyl)-l,3,4-thiadiazol-2-ylaminomethyl)oxazolidin-2- 
one (120 mg, 0.20 mM), gave the title product (21 mg, 21%). 

NMR (400 MH7. DMSO-d ^l 6: 2.10 (s, 3H); 2.34 (brs, IH); 2.43 (brs, IH); 3.60 (t, IH); 
3.67 (dd, IH); 3.73 (dd, 2H); 3.85 (dd, IH); 4.10 (m, 2H); 4.21 (t. IH); 4.85 (d. 2H); 4.98 
30 (m, IH); 5.88 (d, IH); 7.34 (d, 2H); 8.10 (t, IH); 8.68 (s, IH). 
MSjOESE): 494 (MH*) for Cj,H2,FjN50jS 
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The3-f4-r^AeetOXVacetvl-1.2.5.6-tetrahvdronvriH-4. vlV3■.S-difl^nmnhenv1V';^^ 
bytoXYcybonvD- 1 .3.4-thiadiazol-2.vlaniinomethvnoya7.n l idin-2-one int fii-mftHiaf^ was 
prepared as follows : 

5 Using the method described for the appropriate intermediate of Exanqjle 25, but starting fiom 
3-(4-(l,2,5,6-tetrahydropyrid-4-yl)-3-fluoiophenyl)-5(R)-(^^Nbutoxycarbonyl)-l,3,4- 
thiadiazol-2-ylaminomethyl)oxazolidin-2-one hydrochloride (400 mg, 0.755 mM, see 
Example 31), gave the title product (135 mg, 30%). 
MS (ESP): 594(Mir)forCj^^jNj07S 

10 

gxaipple 3.1 ; 5(SVTsoYa2ol-3-vlaminomethvl-3.«^difluoro-4.r i-aectoTvai'i>tvl-l , | ,^, ^ 
tgfrahvdronvrid-4-vnnhenvnoTa7nliriin-2-ftn«. 

Reference Example 1 1, (3.21g, 5.57nmiol) was dissolved in a solution of trlfluoroacetic acid 
(10ml) and dichloromethane (10ml), stiiring at ambient temperature for 10 minutes. The 
1 5 solvents were removed by rotary evaporation and Ae residues azeotroped with toluene (2x), 
triturated and washed with diethyl ether, and dried to give the title compound as a cream 
amorphous solid (2.65g, 100%). 

NMR (3001VI2, DMS0-d6), 6/ppm: 2.08 (s, 3H), 2.31 (m, IH), 2.42 (m. IH), 3.44 (t, 2H, 
partially obscured), 3.57 (t, IH, partially obscured), 3.65(t, IH, partially obscured), 3.82 (dd, 
20 IH), 4.13 (m, 3H), 4.81 (s, IH), 4.85 (s, IH), 4.90 (m, IH), 5.89 (m, IH), 6.00 (d, IH), 6.55 
(t, IH), 7.35 (m, 2H), 8.41 (d, IH). 

The starting material was prepared as follows : 

Reference F.vamplp 8: B-Ctert-hutvloxvcarhonvlaminoVisnxfl^nle 

25 To a stirred solution of 3-aminoisoxazole (5.00g, 59.5mmol) and 4-(dimethylamino) pyridine 
(500mg) in pyridine (100ml) was added portionwise di-tert-butyl dicarbonate (25.97g, 
1 19mmol) and stirred for 1 8 hours. The solvent was removed by rotary evaporation givmg an 
oil that was dissolved in methanol (100ml) and treated with NaOH solution (2.5M, 24ml, 
60mmol), stirred for 2 hours, acidified with citric acid solution (10%w/v, 80ml), and added to 

30 water (500ml), giving the title compound as a tan coloured solid after filtration and drying 
(8.89g, 81%). 
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NMR (300MZ, DMS0-d6), 8/ppiii: 1.46 (s, 9H), 6.72 (d, IH), 8.71 (d, IH), 10.35 (s, broad, 
IH). MS: ES+ (M+H) = 129 (loss of butylene). 

T?eferftnceFYample9A : 3,S-Dif1uorQ-4-n-henzvl-4>hvdroxvhexahvdrQPvrid-4'VnaTim^^ 
5 nBuLi (1.32M in hexanes, 350ml, 0.462 mol) was added dropwise over 20 minutes to a 
solution of N,N-(l,2-bis(dimethylsilyl)ethane)-3,5-difluoroaniline, (108.4g, 0.40mol, J. Org. 
Chem., 60, 5255-5261 (1995)) in 800ml dry THF at -70^C under argon. After stirring for a 
further 4 hours at -70^C, N-benzyl-4-piperidone (87.8g, 0.46mol) in 270ml dry THF was 
added dropwise over 40 minutes at the same temperature and the reaction allowed to stir to 
10 ambient temperature overnight. Solvent was removed in vacuo and the resultant product 
treated with ice and concHCl and extracted with ether. The aqueous acidic phase was then 
treated with 40% NaOH with cooling, extracted with ether (and worked up by washing with 
water, with brine and drying wifli an anhydrous diying agent such.as magnesium sulfate or 
sodium sulfate before evaporation - this work up procedure is referred to as work up in the . 
15 usual manner hereinafter) to give 144.7g of a sludge. Analysis by TLC using 10% 
MeOH/dichloromethane on siUca indicated that the desired alcohol was present as 
approximately 90% of the product, and the crude product was used without further . 
purification. MS: ESP+ (M+H) = 319. 



20 Reference Example 9B : 3,S-D ifluorQ-4>fl-benzvl-L2,S,6-tetrahvdropvrid-4-vnaniline 
The crude product from Reference Example 9A (144.7g) was sxispended in 400ml conc.HCl 
and heated at reflux with stirring for 18 hours. TLC showed all starting material had reacted, 
and after cooling in ice the reaction mixture was taken to pH 1 1 with cone. NH3 (aq) and 
extracted three times with dichloromethane. Usual work-up gave 1 19.5g of a viscous oil. TLC 

25 indicated a purity of ca. 80% and the crude product was used without further purification. MS: 
ESP+ (M+H) = 301. 

Reference Exam ple 9C: N^BenzvloxvcarbonvlO.S-difluoro>4-(l-benzvl-L2,5,6- . • 
tQtrahydropyrid-4-yl)miUne 
30 The crude aniline from Reference Example 9B (3 .2g, 10.7mmol) in 10ml of acetone was 
added in one portion to a stirred solution of sodium dihydrogen phosphate (3.0g) in 30ml 
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water. The resulting mixture was cooled to 5-10°C and a solution of benzylchlorofonnate 
(2.18g, 1.8ml, 12.8mmol) in 10ml of acetone was added dropwise. The mixture was stiired for 
a further hour at ice-bath temperature and then at ambient temperature for 2 hours. The 
mixture was diluted with 80ml water, basified with concNHjCaq) and extracted with EtOAc. 
5 Usual work-up gave a viscous oil which was purified by flash chromatography (Mack. 9385 
silica, EtOAc/isohexane (3:7 eluant) and triturated with isohexane to give a solid (1.53g 33%). 
MS: ESP+ (M+H)= 434. 

Reference Examnle 9D- 5fRVHvdroyvmethv1-:^-r4.n-h en7v1-l .2.5 fi-fP.trahvdmpvriH^vn. 

10 3.5-difluorophenyl)oxazolidin-2-one 

The benzylurethane from Refarence Example 9C (5.54g, 12.76mmol) in 50ml dry THF was 
cooled to -70°C under nitrogen and 8.80ml of 1.6M nBuLi in hexanes (14.08mmol) added 
dropwise at the same temperature. After 20 minutes at the same tempmture a solution of (R> 
glycidyl butyrate (2.00g, 13.88mmol in 5ml THF) was added dropwise and the mixture stined 

1 5 for 30 minutes at -70"C, and then stirred to ambient temperature overnight After quenching 
witii 100ml 10% ammonium chloride, the mixture was extracted with EtOAc and usual work- 
up to give an oily solid, which was purified by flash chromatography ( Merck C60 silica, 5% 

MeOH/dichloromethane eluant) to give a crystalline solid (4.40g, 86%). MS: ESP+ (M+H) = 
401. 

20 'H-NMR f 250MHz. DMSO-d<?); 6 = 2.32 (m, 2H), 2.63 (t, 2H), 3.05 (m, 2H), 3.50-3.72 
(m,4H). 3.82 (dd,lH). 4.06 (t,lH), 4.73 (m.lH), 5.18 (t.lH). 5.78 (m,lH). 
Reference Bxamnle 9: 5fRVfN-isoxazol-3-v1-N-terfhiifn ^vcarhonv1'>aminomethvn-1-r^, 
diflUOro-4 -n -henwl-1 ? 5.6-tetrahv(1ror)vrid-4-v1^henvnoy a7n1iHin-9.nn.. 
To a stirred solution of 5(R)-hydroxymethyl-3-(3,5-difluoro-4-(l-benzyl-l,2,5,6- 

25 tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one (Reference Example 9D; 6.01g, 15mmol), 3- 
(tert-butyloxycarbonylamino)-isoxazole (3.04g, 16.5mmol; Reference Example 8) and tri-n- 
butyl phosphine (4.55g, 22.5mmoI, 5.55ml) in dry THF (250ml), under N2, cooled to 0»C, 
was added portionwise l,r-(azodicarbonyl)-di-piperidine (5.68g, 22.5mmol). The reaction 
was stirred at O'C for 30niins, allowed to come to ambient temperature and stirred for a 

30 further 4 hours, with the formation of a white precipitate. The mixture was filtered, 

concentrated by rotaiy evaporation to an oil which was purified by MPLC (Merck 9385 silica. 
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50%EtOAc/Hexane), concentrating the pure fractions to give tiie title compound as a white 
brittle foam (7.74g, 91%). 

NMR (300MZ, DMS0-d6), 5/ppm: 5 2.33 (m, 2H), 3.41 (t, 2H), 3.53 (m, IH), 3.66 (m, IH), 
3.79 (dd, IH), 4.10 (m, 5H), 4.57 (m, IH), 4.89 (m, 1H)» 5.83 (m. IH), 5.98 (d, IH), 6.50 (t, 
5 IH), 7.33 (d,2H), 8.38 (d,lH). MS: ES+(M+H) = 567. 

t^ftfcrftnrft Fvample 10: 5fR%rN-isoxa7 n1.l.v1-N.tertbutoxvcarbonvnaminomethvn-3-f3.5- 
<lifliioro-4-n.2.5.6-tetrahvdropvrid-4-vllphenvn nva7olidin-2-one. hydrochloride 
To a stirred solution, cooled to 0-4''C, of Reference Example 9, (S.OOg, 8.82mmol) in 

10 dichloromethane (50ml), imder N2, was added N,N-diisopropylethylamine(462^1, 2.65nimol) 
and 1-chloroethyl chloroformate (1.64g, 1 1 .5inmol, 1 .24ml) and allowed to stir for 10 
minutes. The mixture was chromatographed by MPLC (Merck 9385 silica, 
40%EtOAc/Hexane) and pure fractions were concentrated by rotary evaporation and taken 
into MeOH and heated to 60"C, with stirring, for 30 mins. Ronoval of the solvent and 

1 5 trituration with diethylether gave the title compound as a white amorphous powder (3.66g, 
81% ). MS: ES+ (M+H) = 477. 

ItpfftrBnrP.FYainple 11: 5f RVfN.isnya7n1.3-vl-N-tertbntoxvcari?onvnaminomethvn-3-f3.S- 
Hifliinrn-4-n-acetoyvar -fttv1.1 2 5.6-tRtrahvdropvrid-4-vnnhenvnoxazolidin-2-one 

20 To a suspension of Reference Example 10, (3.00g, 5.85mmol) and sodium hydrogen 

carbonate (2.46g, 29.3mmol) in acetone (100ml) / water (50ml), stirred at 0»C, under N^, was 
added dropwise a solution of acetoxyacetyl chloride(879mg, 6.44mmol, 692|il) in acetone 
(5ml). The reaction was stirred at O'C for 30min and at ambient temperature for a furtha: 
90min, then water was added and the mixture extracted with EtOAc (2x) and the organic 

25 extracts washed with water and saturated brine, dried (sodium sulfate) and concoitrated by 
rotary evaporation to give the title compound as a crisp white foam (3.29g, 98%). 
NMR (300MZ, DMS0-d6), 8/ppm: 1.48 (s, 9H), 2.08 (s, 3H), 2.30 (m, IH), 2.42 (m. IH), 
3.60 (dt, 2H), 3.86 (dd, IH), 3.97 (dd, IH). 4.10 (m. 2H), 4.22 (m, 2H), 4.82 (s, IH), 4.87 (s, 
IH), 5,03 (m, IH), 5.89 (m, IH), 6.89 (d, IH), 7.33 (m, 2H), 8.81 (d, IH). 
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ExamPle 34; 5fSVIsoxazol-3-vlaininomethvl..1-« Adinuor«»^1.hvdrnTvarftvl-1 l/iii. 
tetrahvdropvrid-4-vnphenvr>nY azolidin-2-one 

Example 33, (2.0g, 4.2mmol) was suspended in saturated methanolic ammonia (25ml), with 
stirring, heating to 50°C, for 1 Drain to completely dissolve the solid cooled to room 
5 tranperature and allowed to stand for 1 Shours with the fonnation of some yellow prec^itate 
which was fiirther precipitated witii diethyl ether and filtered to give the title compound as a 
yellow amorphous powder (1.82g , 100%). 

NMR (300MZ, DMS0-d6), 6/ppm: 2.32 (m, 2H), 3.43 (t, 2H), 3.53 (t, IH), 3.67 (m, IH), 

3.79 (dd, IH), 4.10 (m, 5H), 4.57 (m, IH), 4.88 (m, IH), 5.85 (m, IH), 5.98 (d, IH), 6.50 (t, 
10 IH). 7.30 (m. 2H), 8.37 (d, IH). MS: ES+ (M+H) = 435. 

Example .35; 5rSVTsoYa7nl-Wlainifinniethvl-3-f3.S-d ffliiQro-4-n-nfSVl- 

<lihVdr0XVPr0Panovn-1.2.5.6-tetrahvdronvrid-4-vnplii>ny noTa7Jilidln.l-niii> 

Reference Example 12, (42Qmg,0.69mmol) was dissolved in trifluoroacetic acid (5ml) and for 

15 stirred fori Omins. THF(5ml)Avater(5ml) was then added and stirring continued for a fiffther 
30minutes. Water was then added and the reaction extracted with ethyl acetate (2x) and the 
extracts washed with water, saturated sodium hydrogen carbonate solution (2x) and saturated 
brine, then dried (sodium sulfate) and concentrated by rotary evaporation to give the title 
compound as a white solid (160mg, 50%). 

20 NMR (300MZ, DMS0-d6), 8/ppm: 2.23 - 2.42 (m, 2H), 3.40 - 3.60 (m, 4H), 3.72 (dd, IH), 

3.80 (dd, 2H), 4.13 (m, 3H), 4.37 (m, IH), 4.67 (m, IH), 4.89 (m. IH), 4.96 (m, IH), 5.85 (m, 
IH), 5.98 (d, IH), 6.51 (t, IH), 7.32 (m, 2H), 8.37 (d, IH).. 

MS: ES+ (M+H) = 465. 

25 The starting material was prepared as follows : 

Reference Bxamnle 1 7: 5fRVm-isoxa7ol-3-vl-N-terthiit oxvcarhnTivnaminomethvn-3-n 5- 
difl^QKH^fl-f22-dimethvl-1.3-dioxo^an-4fSVv1car^nnvn -^.2.S.6-tetl^a^vHmpvrirt■4^ 

Yl)phgnYl)oxaz9liain-2-PTie 

To a stirred solution of Reference Example 10, (650mg, 1.27mmol) and pyridine(514nl, 
30 6.35mmol) in dichloromethane (25ml), cooled to 0°C, under N2, was added dropwise (SH+)- 
2,3-0-isopropyUdeneglycinoyl chloride (EP 0 413401 A2) (418mg, 2.54mmol). The reaction 
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was Stirred for 30inin at 0°C then Ihour at ambient ten^erature and the organic phase was 
washed wifli water (1 0ml), concentrated by rotary evaporation and the title compound was 
obtained by crystallisation with methanol as a white powder (500mg, 65%). 
NMR (300MZ, DMS0-d6), S/ppm: 1.30 (s, 3H), 1.32 (s, 3H), 1.48 (s, 9H), 2.31 (m, IH), 
5 2.42 (m. IH). 3.67 (t, IH). 3.75 (t, IH). 3.87 (dd. IH), 3.96 (dd, IH), 4.01 - 4.32 (m, 6H), 4.90 
(m, IH), 5.01 (m, IH), 5.90 (m, IH). 6.88 (d. 1H).7.35 (m, 2H), 8.82 (d, IH). MS: ES+ 
(M+H) = 605. 

There are no Examples 36 or 37. 

Example 38; SrSVTsoxa7.ol--Vvlaminoin cthvn-3-f3.5-difluoro-4-f3.6-dihvdro-f2HVPVran- 
4-ynphenvl> nifaTnlifiin-2-one 

To a stirred solution of Reference Example 13, (273mg,0.49mmol) in AcOH (4.5ml) / water 
(0.5ml), under N2, was added zinc dust (160mg, 2.45mmol). The reaction was stirred for 16h, 
the mixture filtered through celite, washing the filter pad with AcOH (0.5ml). The solvent 
was removed from the filtrate by rotary evaporation and the gum obtained was dissolved in 
dichloromethane(20ml) and washed with water(10ml), saturated sodium hydrogen carbonate 
solution(10ml) and brine(10ml). The organic layer was dried (sodium sulfate), ev^orated and 
the title compound obtained as a pale yellow solid (140mg, 76% ) upon trituration with 
diethyl ether and drying. 

NMR (300MZ, DMS0-d6), 8/ppm: 5 2.30 (m, IH), 3.45 (m, IH), 3.81 (m, 3H), 4.18 (m, 
3H), 4.90 (m, IH), 5.91 (br s, IH), 6.00 (d, IH), 6.53 (m, IH), 7.34 (m, 2H), 8.40 (d, IH). 

The starting material was prepared as follows : 
25 Reference ExampiR 13: 5rR V rN-knxa7i^l-3-vl-N.tertbutoxvcarbonvnaminomethvl)-3-(3.5- 
dif1uoro.4-(3.6 -dihvdro-f2HVpvran^vl^henvl^xazolidin-2-Qne 
To a stirred solution of 3-(TROC-amino)-isoxazole(Reference Example 1; 310mg, 
1.20mmol), 5(R)-hydroxymethyl-3-(3,5-difiuoro-4-(3,6-dihydro-(2H)-pyran-4- 
yl)phenyl)oxazolidin-2-one (see WO97/30995 Reference Example 14; 250mg, O.SOnmiol) and 
30 tri-n-butyl phosphine(242mg, 1.20mmol) in dry THF (10ml), under N2, cooled to 0»C, was 
added a solution of 1 , 1 '-(azodicarbonyl)-di-piperidine (303mg, 1 .20mmol) in dry 
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THF(l .Sml). The reaction was stirred at room tranperature for 2h, the solvent removed by 
evaporation. The residue was dissolved in dichloromethane, cooled for 30 mins and filtered 
to remove the white precipitate, then chromatographed by MPLC (Merck 9385 silica, 30% 
EtOAc / Hexane), and pure fractions evaponted to give the title compound as clear glass 
5 (286mg,65%). 

NMR (400MZ, DMS0.d6), 5/ppm: 8 221 (m, 2H), 3.78 (m, 2H), 3.89 (dd, IH), 4.16 (m, 
4H), 4.35 (dd, IH), 5.02 (m. 3H), 5.87 (br s, IH), 6.85 (d, IH). 7.26 (m, 2H), 8.87 (d, IH). 
MS: ES+ (M+H) = 552 (3x CI isotope pattern). 

10 Example 39: 5rSVTsoxazf>l-3-vlaminomethvl-3-f3-nuoro-4-n-f2-fN- 

ethoxvcarbonvlmethvn-carbamovloxvVacetyl-1. 2^.6-tetrahvdropvrid-4- 
vnDhenvnoxazolidin-2-one 

In portions, ethyl 2-isocyanatoacetate (3xl70mg, 3.96mmol) was added dropwise to a stirred 
suspension of Example S, (500mg, 12mmol), trielhylamine (334(il, 2.40nmiol) and 4- 
1 5 (dimethylamino) pyridine (8mg) in dioxane (20ml) and the reaction heated to 80°C for 64h. 
The solvent was removed by rotary evaporation and the title compound isolated after MPLC 
(Merck 9385 silica, 80-100% EtOAc / Hexane) and trituration with diethyl ether as a white 
powder (410mg, 63%). 

NMR (300MZ, DMS0-d6), 5/ppm: 1.77 (t, 3H), 2.41 (m, 2H), 3.43 (t, 2H). 3.53 (m, IH). 
20 3.62 (m. IH), 3.74 (d, 2H), 3.80 (dd, IH), 4.03 - 4.18 (m, 5H), 4.68 - 4.77 (m, 2H), 4.87 (m, 
IH), 5.98 (m, 2H), 6.50 (t, IH), 7.27 - 7.52 (m, 3H), 7,73 (t, IH), 8.37 (d, IH). MS: ES+ 
(M+H) = 546. 

Example 40 ; 5fSVT.soxazol-3-vlaminomethvl-3-f3-fliioro-4-n-r2-fN- carboxvmethvlV 
25 carbamovloxvVacetvl-lJt.5.6-tetrahvdropvrid-4-vnphenvnoxa7olidiii.l-nne 

To a stirred solution of Example 39, (500mg, 0.9mmol) in methanol / water (1:1, 25ml) was 
added a solution of lithium hydroxide monohydrate(43 ,5mg, 1 .Ommol) in water (2.5ml). The 
reaction was stirred at ambient temperature for 20min, added to water(100ml) and stirred with 
Dowex 50Wx8(H) resin (4ml) for Sminutes. The resin was removed by filtration and the 
30 solvent removed by rotary evaporation to give a gum which was dissolved in 10% methanol / 
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didiloromethane and the title compound was obtained as a crisp pale yellow foam (433mg, 
93% ) by evaporation and drying. 

NMR (300MZ, DMS0-d6), 5/ppm: 2.42 (m, 2H),3.10 (t, IH), 3.33-3.67 (m, 6H), 3.81 (dd, 
IH), 3.98- 4.20 (m, 3H), 4.72 (m, 2H), 4.86 (m, IH), 5.99 (m. 2H), 6.52 (t, IH), 7.15-7.53 (m. 
5 4H), 8.37 (d, IH). MS: ES- (M-H)- = 516. 

ffvampl.. 41 i <;fSVThiazol-? -vlfliniiiningthvn-3-f3-nuorQ-4-f3.6.dihvdro-f2Tr>-PVran-4- 

yl)pht>nvnnxarolidip-2-one 

To a stirred solution of 2-aminothiazole (228mg, 2.22mmol) in dry THF (5ml), cooled to - 
10 78''C, under argon, was added slowly n-BuLi(1.33M, 1.67ml, 2.22mmol), followed after 30 
mins by 5(R)-methylsulfonyloxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-4- 
yl)phenyl)oxazolidin-2-one (prepared using standard chemistry from the 5(R)-hydroxy methyl 
compound by analogy with the 3,5-difluoro compound; see WO97/30995; 542mg, 1.46mol) 
suspaided in dry THF(25ml). The reaction was stirred for 18h at the mixture with chloroform 
15 (3xlOml). The extracts were dried (magnesium sulfate ambient temperature , then heated to 
50^ for 2h. The reaction was quenched with ammonium chloride solution(10%w/v, 30ml) 
and acidified to pH 3.0 with aqueous HCl, extracting) concentrated by rotary ev£q)oration, 
chromatographed by MPLC (Merck 9385 silica, 3% methanol / dichloromethane eluent) and 
the pure fractions combined to give the crude product(68mg) that was recrystallised from 
20 ethanol, washed with diethyl ether and dried, giving tiie title compound as a yellow powda: 
(40mg,7.3%). 

NMR (300MZ, DMS0-d6), 6/ppm: 2.41 (m, 2H), 3.25 (m, 2H), 3.65 (dd, IH), 3.80 (t, IH), 
3.91 (dd, IH). 3.99 (dd, IH), 4.18 (m, 3H), 4.63 (m. IH), 6.06 (m, IH), 7.23 (dd, IH). 7.38 
(m, 2H), 7.44 (d, IH), 7.59 (dd, IH). MS: ES+ (M+H) = 376. 

25 

T.Yflinp1ft42! SfSVfN-Methvnimidazol-2 -vlaminomethvlV3-f3-nuoro-4-(3.6-dihV(iro- 

r2ir>-pvran-4 -vnphenvnoxazolidin-2-one 

To a stirred solution of l-methyl-2-aminoimidazole(401mg, S.Onunol) in dry THF (10ml), 
cooled to -78°C, under argon, was added slowly n-BuLi(1.33M, 4.5ml, 6.0mmol), followed 
30 after Ihby 5(R)-methylsulfonyloxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-4- 

yl)phenyl)oxazolidin-2-one (see Example 41; 542mg, 1.46mol) suspended in dry THF(20ml). 
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The reaction was allowed to come to room temperature and then refluxed for 18h. TTie 
reaction was quenched with ammonium chloride solution(10%w/v, 30ml), extracting the 
mixture with chlorofonn (5x20ml). The extracts were dried (sodium sulfate) concentrated by 
rotary ev^oration, chromatogr^hed by MPLC (Merck 9385 siUca, 3% methanol / 
5 dichloromethane eluent) and the pure fractions combined to give the title compound (25mg, 
4.6%). 

NMR (300M2, DMS0-d6), 6/ppm: 2.40 (m, 2H), 3.36-3.56 (m, SB), 3.82 (m, 3H), 4.06- 
4.32 (m, 4H), 5.06 (m, IH), 6.05 (m, IH), 6.82 (s, IH), 7.1 1 (s, IH), 7.32 (m, 2H), 7.55 (d, 
IH). MS: ES+ (M+H) = 373. 

10 

Example 43; fffS VQxazol-2-vlaminometh v l- 3- f 3- nuoro -4-r3.6-dihvdrtU2m-pvr«ii-4- 
ynphenvnoxazolidin-^^iiB 

To a stirred partial solution of 2-aminooxa2ole(169mg, 2.0mmol) in diy THF (10ml), cooled 
to -78''C, under argon, was added slowly n-BuLi(1.33M, 1.5ml, 2.0mmol), followed after Ih 

15 by 5(R)-methylsulfonyloxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-4- 

yl)phenyl)oxazolidin-2-one (see Example 41; 371mg, l.Omol) suspended in dry THF(20ml). 
The reaction was allowed to come to room temperature and then refluxed for 24h. The 
reaction was quenched with ammonium chloride solution(l 0%w/v, 30ml), extracting the 
mixture with chloroform (3x50ml). The extracts were dried (magnesium sulfate), 

20 concentrated by rotary evaporation chromatographed by MPLC (Merck 9385 silica, 3-10% 
gradient methanol / dichloromethane eluent) and the pure fractions combined, concentrated 
and triturated with diethyl e&er to give the title compound (25mg, 4.6%). 
NMR (300MZ, DMS0-d6), 5/ppm: 2.31 (m, 2H), 3.35 (m, 2H, obscured), 3.64 (dd, IH), 
3.84 (t, 2H), 3.90 (m, IH), 4.15 (m, IH), 4.24 (m, 2H). 4.46 (m, IH), 5.97 (m, IH), 6.90 (m, 

25 IH), 7.19 (m. 2H, partially obscured), 7.37 (dd, IH), 7.44 (dd, IH). 
MS:ES+(M+H) = 360. 

Example 44; 5rSVrTsoxazo1-3-vla minnmethvlV3-f4-n.2.f;.6-tetrahvdropyriri-4- 
vnDhenvnnTa7nlifl^-p -2-one.trifliioroacetate 
30 The starting material Reference Example 14, (2.65g, 4.9mM) was disolved in TFA (10ml), 
giving a transient intense yellow colour and gas evolution. It was then heated briefly to reflux. 
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The TFA was evaporated and the residue was taken into ethyl acetate. The title compound 
crystallised (1.56g, 70%). 

NMR (300MZ, DMS0-d6): 5 2.69(s, 2H), 3.31(d, 2H), 3.44(t, 2H), 3.78(s, 2H), 3.84(d of d, 
IH), 4.18(t, IH), 4.88(m, IH), 6.00(s, IH), 6.20(s, IH), 6.59(t, IH), 7.53(AB, 4H), 8.40(s, 
5 IH), 8.89(s, 2H). MS: ES+ (M+H) = 312. 
The starting material was prepared as follows : 

Reference Example 14: 5rRWN-isoxa7.o1-3-vl-N-tertbutoxvcaifaonvnaminomethvlV3-(4-fl- 

terthirtnxvcarhnTivl-1.2.S.6-tetrahvdropvrid-4-vnphenvnoxa2olidin-2-one 

To a stirred solution of 5(R)-hydroxymefliyl-3-(l-tertbutoxycaibonyl-l,2,5,6-tetrahydropyrid- 

10 4-yl)phenyl)oxazolidin-2-one (prepared by analogy to the 3,5-difluoro compound - see 

WO97/30995 Reference Example 11; 2.24g, 6.0raM) and N-Boc-isoxazole (1.66g, 9.0mM) in 
dry THF (30ml) under Nj, was added tri-N-butylphosphine (1.82g, 9.0mM) followed by 
portionwise addition of ADDP (2.27g, 9.0mM). The reaction mixture.was stirred for 18hrs at 
ambioit temperature. It was evaporated and chromatographed by MPLC (35% ethyl acetate / 

IS isohexane, Merck 9385 silica). The title compound crystallised on trituration with isohexane 
(2.75g,85%). 

NMR (300MZ, DMS0-d6): 8 1 .35(s, 9H), 1 .43(s, 9H), 2.4(partially obscured by DMSO), 
3.48(t, IH), 3.78(4 line, IH), 3.92(m, 3H), 4.18(m, 2H), 4.92(m, IH), 6.1 8(s, IH), 6,80(s, 
IH), 7.43(AB, 4H). 8.75(s, IH). MS: ES+ (M+H) = 485 (- butylene), 429 (- 2x butylene). 
20 . 

Example 45: 5fSVrisoxazol-3-vlaminomethvn-3-f4-fl-acetoxvacetYl-1.2^,6- 
tetrahvdropvrid-4-vnphenvnoxazolidin-2-one 

To a stirred solution of the starting material Example 44, (590mg, 1.3mM) in acetone (20ml) 
/ water (10ml), was added NaHCOj (1.09g, 13mM) and the mixture was cooled to 0-4°C. 
25 Acetoxyacetyl chloride (350mg, 2.6mM) was added slowly and the reaction mixture was 
stirred at 0-5°C for 20 mins then allowed to warm to room temperature. The reaction mixture 
was diluted with water and extracted with ethyl acetate. The organic phase was washed with 
sat. NaCl , dried over anh. Na2S04 and evaporated, The title compound crystallised on 
trituration with ether (570mg, 100%). 
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NMR (300MZ, DMS0.d6): 5 2.08(s. 3H), 2.55(partially obscured by DMSO). 3.45(t, 2H), 
3.58(t, IH), 3.67(t, IH). 3.84(d of d. IH). 4.10(s, 2H). 4.18(t, IH), 4.85(in. 3H), 6.00(s. IH). 
6.15(broad d, IH), 6.53(t, IH), 7.50(in, 4H), 8.38(s, IH). 
MS:ES+(M+H) = 441. 

5 

Example 4(>; 5r.S)-fImityo i -3-Ylannnoinethvn-3-r4-n-hyHr o ^aM>tvi-i 7 ^^;, ^ - 
trtrallYdronvrifi-4-vnnhenviW^i>iiH{^.7-ftny 

A partial solution of the starting material Example 45, (SOOmg. l.lmM) in sat. NH3 / 
methanol (15ml) was wanned to give a clear solution after 5 min. The reaction mixture was 
10 stirred for 18 hr. at ambient temperature. The solvent was evaporated to a small volume and 
ether was added giving the title compound as a crystalline solid (394mg, 90%). 
NMR (300MZ, DMS0-d6): 6 2.5(obscured by DMSO), 3.38(t, 2H). 3.48(t, IH), 3.62(t. 
IH). 3.73(d of d, IH), 4.6(m. 5H). 4.52(m. IH). 4.79(m. IH), 5.94(s. IH), 6.09(d, IH), 6.50(t, 
IH), 7.44(AB. 4H), 8.32(s. IH). MS: ES+ (M+H) = 399. 

15 

Eyj^mp^e47;5rS)-a^^)Ta7o|-Vvlam■nomethvlVW4-M-r^7-rf;^ . t^^ yl■1.Vrtm^^^ 

Ylpqr^onvl)-1,2,5,6-tetrahvdropvrid-4.Yn p henvnnYa7nl, rtfn.-)-nno 

A stirred partial solution of the starting material Example 44, (300mg, 0.66mM) and NaHCOj 

(278mg, 3.3mM) in acetone (8ml) / water (4ml), was cooled to 0-4°C. A solution of (S)-(+)- 

20 2.3.0-isopn)pylideneglycinoyl chloride (217mg, 1.32mM) in acetone (1ml) was added slowly 
and the reaction mixture was then aUowed to warm to room temperature. A further addition of 
the acyl chloride (139mg, 0.66mM) was required for complete reaction. The reaction mixture 
was diluted with water and extracted with ethyl acetate. The organic phase was washed with 
sat NaCl , dried over anh. Na2S04and evaporated. The titie compound crystalUsed on 

25 trituration with ether (258mg, 84%). 

NMR (300MZ, DMS0.d6): 8 1.32(m, 6H), 2.55(partially obscured by DMSO), 3.44(t, 2H), 
3.68(m. 2H). 3.82(d of d, IH). 4.15(m, 5H). 4.88(m, 2H), 6.01(s, 2H), 6.16(s. IH), 6.55(t, 
IH), 7.50(AB, 4H), 8.40(s, IH). MS: ES+ (M+H) = 429. 
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F.rflmplfe4 8 ;^rsvasoYazol-3-vlaminomethYlV3-f4-^Vr2fSl.:^-<<illYdroimPm 
1„7,^,IL»A»rahvdrnpvrid-4-vnpheiivnoxa7nlidin-2-one 

A solution of the starting material Example 47, (220mg, 0.47mM) in THF (6ml) / lN.aq.HCl 
(2ml) was stirred for 3 days at ambient temperature. The solution was partially evaporated 
5 giving a gum and the aqueous was decanted off. The title compound crystallised on trituration 
of the gum with ethanol / ether (141mg, 70%). 

NMR (300MZ, DMS0-d6): 5 2.5(obscured by DMSO), 3.45(m, 4H), 3.80(m, 3H), 4.25(m, 
4H), 4.73(broad s, IK), 4.89(m, 2H). 5.98(s, IH), 6.15(s. IH), 6.55(s, IH), 7.48(m, 4H), 
8.36(s, IH). MS: ES+ (M+H) = 429. 

10 

F.vanip1c49; SfSW1.2.4-Oyadiazol- :<-vl-aminomethvlV3-(3»5-(tifluoro-4-n-f2(S).3- 
rfihydr«Yypmpannvl^-l,2.S.6-*i.trahvdrQPvrid-4-vnphenvnoxaZQ!iain-2-0ne 

To a stirred solution of Reference Example 15, (278mg, 0.46mmol) in dichloromethane (4ml) 
was added trifluoroacetic acid (4ml) and the reaction allowed to stir at room tenq)erature for 

15 0.5 hours. Water (0.8ml) was then added and the reaction stirred for a furthar 2 hours. The 
solvent was removed under reduced pressure and the resulting residue taken into methanol 
(15ml). The solution was made slightly basic (pH9) by the addition of conc.ammonia 
solution. The solvent was removed by evaporation and the reaction purified by silica Bond 
Elute (5% methanol in dichloromethane). Again the solvent was removed to yield the title 

20 con^raund as a white foam (152mg, 71%). . 

»H-NMR (300MHz, DMSO-d6): 8 = 2.27-2.43 (m. 2H), 3.40-3.60 (m, 4H), 3.73 (d, 2H), 
3.83 (dd, IH), 4.05-4.41 (m, 4H). 4.72 (m. IH), 4.90 (m. IH). 5.02 (m, IH), 5.88 (broad s, 
IH), 7.26-7.39 (m, 3H), 9.04 (s, IH). MS: ESP+ (M+H)*= 466. 

25 The starting material was pr^ared as follows : 

Reference ETcample 1 St SH? VfN-1 .2.4-oy flrfia7o1-3-vl-N-tertbutOXVCarfaonvn-aminQmethvn- 

vns.difliinm-4.n-f2.2.dim ethvl-1.3-dioxolan-4fSVv1carbonvl)-1.2.5.6-tetrahvdroPV^^ 

ynphenvnoxa7.nlidm.2-one 

To a stirred solution of the appropriate intermediate of Example 20 (600mg, 1.37mmol) in 
30 anhydrous THF (30ml) under an atmosphere of nitrogen was added 3-t- 

butyloxycarbonylamino-l,2,4-oxadiazole(304mg, 1.64mmol) and tri-n-butylphosphine 
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(510mL, 2.05inmol). The mixture was cooled to O^C and l,l'-(azodicarbonyl>di-piperidine 
(518mg. 2.05mmol) was added portionwise. The reaction was allowed to wann to room 
temperature and stir for 1 8 hours. The THF was removed under reduced pressure and the 
resulting residue taken into dichloromethane (15ml) and cooled to 0»C. A white solid 
5 precipitated and the solution was filtered and purified by MPLC (Merck 9385 silica. 40-60% 
ethyl acetate in iso-hexane). The solvent was removed under reduced pressure to give a clear, 
colourless oil which was triturated with ether to yield the title compound as a fine white 
powder (291mg, 35%). 

'H-NMR (300MHz, DMSO.d6): 6 = 1.3 l(d. 6H), 1 .47 (s, 9H), 2.27-2.48 (m. 2H). 3.61-4.28 
10 (m. lOH), 4.87-5.02 (m. 2H), 5.89 (broad s. IH), 7.33 (d. 2H), 9.54 (s. IH). 
MS: ESP+ (M+H)*=606. 

Example 50; 5(,SV^.2,4-0^fadia7ol-3-vl-an.in»m..t ^v^Vw^.s.rf8fl..^y^ ^_ 

li Y<trgXYaCfftYl-1.2.5.6-tetrahvdrnnvridwUvnpl.,,yi ) o^a^nlidin.7-ft nf 
15 To a stirred solution of Reference Example 19 (240mg, 0.55mmol) in dichloromethane (4ml) 

was added trifluoroacetic acid (4ml) and the reaction allowed to stir at room temperature for 1 . 

hour. The solvent was removed under reduced pressure and the resulting residue taken into 

methanol (15ml). The solution was made sUghtly basic (pH9) by the addition of cone. 

ammonia solution. The solvent was removed by evaporation and the reaction purified by 
20 MPLC (Merck 9385 siUca, 5% methanol in dichloromethane). The solvent was concentrated 

under reduced pressure and the product precipitated in the remaining solvent. The product was 

filtered, washed with firesh ice-cold methanol and then triturated with ether to give the title 

compound as a white soKd (135mg, 69%). 

'H-NMR (300MHz. DMSO-d6): 5 = 2.25-2.44 (m, 2H), 3.42-3.59 (m, 3H), 3.69 (m, IH), 
25 3.83 (dd. IH). 4.0-4.21 (m. 5H). 4.55-4.70 (m, IH). 4.89 (m, IH). 5.81-5.91 (m. IH). 7.29- 
7.40 (m. 3H), 9.05 (s, IH). MS: ESP+ (M+H)*=436. 



The starting material was prepared as follows : 
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T^eference Example 16: smVfN-L2.4-oxadiazol-3-vUN-tcrtbutoxvcarbonvlWino-meth^^ 
r3.S>difluoro^-fl-benzyUl-2.5-6>tetrahvdropvrid-4»vnphenvlto^ 
5(R)-hydroxymethyl-3-(3,5-difluoro-4-(l-benzyl-l,2,5,6-tetrahy^^ 
yl)phenyl)oxazolidin-2'One (Reference Example 9D; 1 .65 g, 4. 1 3mmol), 3-t- 

5 butyloxycarbonylamino-l,2,4-oxadiazole (I.14g, 6.19mmol), tri-n-butylphosphine (1.52inl, 
6.19imnoI), and l,lHazodicarbonyl)-di-piperidine (1.56g, 6.19nunol) were reacted in 
anhydrous THF (60nil) using the general method of Reference Example 15. The reaction 
mixture was then purified by MPLC (Merck 9385 siUca, 60% ethyl acetate in iso-hexane) and 
the solvent removed under reduced pressure to give the title compound as a white foam 

10 (1.56g,67%). 

'H-NMR (300MHz, DMSO-d6): 5 = 1.47 (s, 9H), 2.32 (broad s, 2H), 2.62 (t, 2H), 3.05 
(broad s, 2H), 3.60 (s, 2H), 3.85 (dd, IH), 4.0 (m, IH), 4.14-4.28 (m, 2H), 4.97 (m, IH), 5.79 
(broad s, IH), 7.21-7.38 (m, 7H), 9.53 (s, IH). MS: ESP+ (M+H)^= 568. 

15 Reference Example 17: 5fR VfN-1.2.4-Qxadiazol-3>vl-N-tertbutoxvcarbonvnamino>methvlV3^ 
G.5>difluoro-4>n.2.5.64etrahvdrn pvrid-4>v1^henvnoxazolidin-2-one 
To a stirred solution of Reference Example 16 (1 .55g, 2.73mmol) and N, N- 
diisopropylethylamine (142|xL, 20.3mmol) in dichloromethane (25ml) under an atmosphere of 
nitrogen and at 0-4°C was added dropwise 1-chloroethyl chloroformate (384^L, 3.55mmol). 

20 The reaction was allowed to stir for 30 minutes at O'^C and the dichloromethane removed 
under reduced pressure to jdeld a brown residue. Methanol (25ml) was added and the resulting 
brown solution heated at 60**C for 30 mmutes on a water bath. The methanol was removed 
under reduced pressure to yield a brown/red residue which was purified by silica Bond Elut 
(25% methanol in dichloromethane). The solvent was removed under reduced pressure to give 

25 the title compound as a white foam (726mg, 52%). 

'H-NMR (300MHz, DMSO-d6): 5 = 1.44 (s, 9H), 2.50 (2H, Obscured by DMSO), 3.28 (t, 
2H), 3.74 (broad s, 2H), 3.86 (dd, IH), 3.95-4.03 (m, IH), 4.15-4.25 (m, 2H), 4.98 (m, IH), 
5.90 (broad s, IH), 7.37 (d, 2H), 9.28 (broad s, 2H), 9.55 (s, IH). 
MS: ESP+ (M+H)^=478. 
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Rgfgrgpce Bxamnle 18: 5fRWN-1 ■?■ 4-oyaHia^^.^-v1.N.t<^r^h^ltn x vcaT^lnnvnan^ino-methv1V:^- 
(3 . 5-difluQro-4-n -acPto?fvacetvl-l .2.5 fi-tetrahvdmpvri d ^v1>phCTvlVoxa7n1irtiii-7.nnP. 
To a stiired solution of Reference Example 17 (720mg, 1.40mmol) and NaHCOj (l.lSg, 
M.Ommol) in acetone (20ml) / water (10ml) at 0-4*'C was added dropwise acetoxyacetyl 
5 chloride (301 ^iL, 2.80mmol). The reaction was allowed to warm to room temperature and stir 
for 1 hour. The reaction was diluted with water and the product extracted with ethyl acetate. 
The combined organic phases were washed with sat NaCl, dried over MgS04, and evaporated 
under reduced pressure. The resulting yellow oil was triturated with ether to give the title 
compound as an off-white solid 
10 (647mg, 80%). 

'H-NMR (300MHz, DMSO-d6): 6 = 1.45 (s, 9H), 2.10 (s, 3H), 2.26-2.46 (m, 2H), 3.51-3.68 
(m, 2H), 3.85 (dd, IH), 3.95-4.01 (m, IH), 4.07-4.13 (m. 2H), 4.16-4.27 (m, 2H), 4.79-4.88 
(m, 2H). 4.96 (m, IH), 5.86 (m, IH), 7.33 (d, 2H), 9.53 (s, IH). 
MS: ESP+ (M+H)*= 578. 

15 

Rgfa-CTCgRyample 19- 5rF)-fN-l 4-nxaf1ia7ol-Vv1-N-tPrth,.t oxvcarhnTivnan,ino-methv1V3- 
f3,^<iiflU0ro-4-ri.hvdrnxvacetvl-1.2.5.6.tetrahvr1rnpvri d.4-vlVhenvn-nxaznliriin-?-nnR 

Reference Example 18, (640mg, 1.1 Immol) was stirred under an atmosphere of nitrogen in 
saturated methanolic ammonia solution (25ml) with slight warming to aid dissolution of the 
20 starting material. Once in solution, the reaction was allowed to stir at room temperature for 20 
hours. The solvent was removed under reduced pressure and the resulting residue purified by 
MPLC (Merck 9385 silica, 5% methanol in dichloromethane). The solvent was again removed 
to give the title compoimd as a white foam (255mg, 43%). 

'H-NMR (300MHz, DMSO-d6): 6 = 1.48 (s, 9H). 2.25-2.43 (m, 2H). 3.53 (m, IH), 3.69 (m, 
25 IH), 3.84 (dd, IH), 3.95-4.27 (m, 7H). 4.56-4.70 (m, IH), 4.97 (m, IH), 5.84-5.92 (m, IH), 
7.35 (d, 2H), 9.54 (s, IH). MS: ESP+ (M+H)*= 536. 

Example 51 ; 5fS)-ffso\azol-3-vl-aminomethvlV W 4-mniThnlifionhenvn-nY«TOlidin-2-oni> 

Reference Example 20, (4pOmg, 0.90mmol) was stirred in trifluoroacetic (5ml) with warming 
30 to aid dissolution of the starting material. Once in solution, the reaction was allowed to stir at 
60'C for 15 minutes. The trifluoroacetic acid was removed under reduced pressure and the 
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residue azeotroped with toluene. The residue was then taken into dichloromethane and washed 
with sat. NaHCOj, water, sat. NaCl, and finally dried over MgS04. The solvent was removed 
under reduced pressure and the resulting solid triturated with ether to yield the title compound 
as an off-white solid (260mg, 84%). 
5 'H-NMR (300MHz, DMSO-d6): 6 = 3.06 (t. 4H), 3.42 (t, 2H), 3.70-3.83 (m, 5H), 4.10 (t, 
IH), 4.81 (m, IH). 6.0 (d. IH), 6.55 (t, IH), 6.97 (d. 2H), 7.40 (d, 2H). 8.40 (d, IH). MS: 
ESP+ (M+H)*=345. 

The starting material was prepared as follows : 
10 Reference Example 20: 5fR^ .fN-igoxazQl.3.vl-N.tertbutoyvcaTfaonvnaminomethvlV3-(4- 
tnnrpholinophenvnoxa7,olidin-2-one 

5(R)-Hydroxymeliiyl-3-(4-morpholinophenyl)oxazoKdin-2-one (prepared by analogy to the 3- 
fluoro compound - see WO95/07271; 0.50g, 1.80mmol), 3-t-butyloxycarbonylamino- 
isoxazole (0.50g, 2.70mmol), tri-n-butylphosphine (0.66ml, 2,70mmol), and 1,1'- 
15 (azodicarbonyl)-di-piperidine (0.68g, 2.70mmol) were reacted in anhydrous THF (30ml) 
using the general method of Reference Example 15. The reaction was then purified by MPLC 
(Merdc 9385 silicai 70% ethyl acetate in iso-hexane) and the solvent removed under reduced 
pressure to give a solid which was triturated with ether to give the title confound as an ofif- 
white solid. 

20 'H-NMR (300MH2. DMSO-d6): 8 - 1 .50 (s, 9H), 3.08 (t, 4H), 3.70-3.80 (m, 5H), 3.93-4.01 
(m, IH), 4.14-4.30 (m, 2H), 4.95 (m, IH), 6.88 (s, IH), 6.99 (d, 2H), 7.40 (d, 2H), 8.81 (s, 
1H).MS: ESP+ (M+H)^=445. 

fA«{^ffsftyfl2ol-.Vvlgiiiinomethvn..3.r3.S-dinuoro-(4-(l-f2(R.SVhvdrQXY-3- 
25 iiiethvlthiopropanftvlV1.2.5.6 -tetrahvdroPvrid.4-vnphenvnoxazolidin.2.one 

Reference Example 21 (300mg, 0.50mM), was dissolved in trifluoroacetic acid (2ml) and 
dichloromethane (2ml) and stirred for 15min. The TFA was removed by azeotroping with 
toluene and the resulting residue was purified by Bond elute (Merck 9385 silica, 60-100% 
EtOAc in hexane) to give the title compound as an off white solid (200mg, 80%). 
30 'H-NMR (300MHz, DMSO): 5 = 2.08 (s, 3H), 2.40 (m, 2H partially obscured by DMSO), 
2.57, 2.79 (m, 2H Partially obscured by DMSO), 3.24 (t, 2H) 3.29- 3.84 (m, 3H), 3.99- 4.31 
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(m, 3H). 4.48 (m, IH), 4.88 (m. IH), 5.42 (m,lH), 5.86 (s. IH), 5.98 (s, IH), 6.54 (t, IH), 
7.33 (d, 2H), 8.38 (s, IH). MS: ESP* (M+H)* = 495. 



The starting material was prepared as follows : 
5 RefCTCTCg BxamPlc 21: 5rR)-m-isoxazol-3-v1.N-terthutovvr.arhn nvnainiiioTnfit]ivl^-^-(? , y 
(IMwro-f4-f 1 -f7.fR .SVhvdroxv-3-methvlthiopropannvlVl .2.5.6-tetrahvdropvriH^ 
vl')phenvnnYa7nlidin.9-^p,. 

Reference Example 10 (l.OOg, 2.10mM). 2-hydroxy-3-(methylthio)propionic acid (0.23g. 
1.68mM), 1-hydroxybenzotriazole (0.29g, 2.18mM), and N-methyl moipholine (0.22g, 

10 2.i8mM), were taken up in DMF (5ml), and l-(3-dimethylaminopropyl)-3-ethylcarbodiinude 
hydrochloride (0.42g, 2.18mM) was added. The resulting solution was stirred overnight The 
DMF was removed by evaporation and the residue was taken \xp in dichloromethane, washed 
with water, dried (MgSOJ and the solvent reduced by evq)oration. This was purified by 
MPLC (Merck 9385 siUca, 40-60% EtOAc in hexane) to give the title compound as a pale 

15 yellow soKd alter trituration with dietfiyl ether (3 lOmg, 27%). 

•H-NMR (300MH2, DMSO): 8 = 1 .48 (s, 9H), 2. 18 (s, 3H), 2.39 (m, 2H partially obscured 
by DMSO), 2.57, 2.79 (m, 2H), 3.68- 4.33 (m, 8H), 4.48 (m, IH). 5.01 (m, IH), 5.42 (dd. 
IH). 5.88 (s,lH). 6.84 (s, IH), 7.32 (d, 2H), 8.79 (s, IH). 
MS: ESP*(M+H)* = 595. 

20 

ExaiWPle53:5rS)-asnYa7ol-3-vlaminomethvlV.Vtt.';w!in n orn-^4-n-r2m.SV^^^ 
mgt|ivlsqlfonvll>ronimovn-1.2.5.6-tetrahvdronvn'H-4. vnphenvnnYa^Qlidin-2-niii> 
Example 52 (188mg, 0.38mM), was stirred in dichloromethane (10ml) at O'C, and 3- 
chloroperoxybenzoic acid (57-86%, 0.22g, 0.76mM), was added portionwise. The solution 

25 was stirred at 0°C for 3hr. Excess dichloromethane was added and this was washed with 
saturated NaHCOj solution, dried (MgSOJ and the solvent removed by evaporation to give 
the title compound as a white powder after trituration with diethyl ether (60mg, 30%). 
H-NMR (300MHz, DMSO): 8 = 2.3 1 (m, 2H partially obscured by DMSO), 3.04 (s, 3H), 
3.41 (m, 4H partially obscured by water), 3.52- 3.87 (m, 3H), 3.91- 4.37 (m, 3H), 4.86 (m, 

30 2H). 5.88 (s, IH). 5.99 (s. IH), 6.07 (d, IH). 6.56 (t.lH). 7.34 (d. 2H). 8.39 (s. IH). MS: 
ESP*(M+H)* = 527. 
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F.YflmpleS4:SfSVffso»a 2nl-3-vl-aininoinethvlV3-f3-nuoro-f4-fl-(2rR.SVhvdroxv-3- 
niethvlthiopropanovlV 1.2.S.6-tetrahvdropvrid-4-vnphenvnoxazolidiii-2-one 

Reference Example 22 (290mg, OSOmM), was dissolved in trifluoroacetic acid (2ml) and 
5 dichloromethane (2ml) and stirred for 15min. The TFA was removed by azeotroping with 
toluene and the resulting residue was triturated to give the title compound as an off v/idte solid 
(ISOmg, 63%). 

'H-NMR (300MHz, DMSO): 8 = 2.10 (s, 3H), 2.42 (m, 2H partially obscured by DMSO), 
2.61, 2.81 (m, 2H Partially obscured by DMSO), 3.43 (t, 2H Partially obscured by water) 
10 3.53- 3.87 (m, 3H), 4.02- 4.39 (m, 3H), 4.50 (m, IH), 4.88 (quintet, IH), 5.45 (broad, IH) 
5.88 (s, IH), 6.02 (s, IH), 6.56 (t, IH), 7.24- 7.56 (m, 3H), 8.37 (s, IH). MS: ESP* (M+H)* = 
477. 

The starting material was prepared as follows : 
15 Reference Exa mple 7.2: 5rR^-fN.isnxa7inl-3-v1-N-terthutvoxvcarbonvnaminomethvn-3-f3- 
fluoro.r4.n .f2rR.S Vhvdroxv-3-methvlthiopropanovn- 1 ■2.5.6-tetrahvdropvrid-4- 
vnphenvnoxazolidin-2-one 

5(R)-(N-isoxazol-3-yl-N-tCTtbutoxycarbonyl)aminometiiyl)-3-(3-fluoro-4-(l i2,5,6- . 
tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one, hydrochloride (prepared in an analogous 

20 manner to Reference Example 10, but using 3-fluoro-substituted intermediates; l.OOg, 

2.02niM), 2-hydroxy-3-(methyltiiio)propiomc acid (0.22g, 1.62mM), 1-hydroxybenzotriazole 
(0.28g, 2.10mM), and N-methyl morpholine (0.22g, 2.10niM), were taken up in 
dichloromethane (5ml), and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(0.40g, 2.10mM) was added. The resulting solution was stirred overnight. Excess 

25 dichloromethane was added and this was washed with water, dried (MgS04). and the solvent 
reduced by evjq)oration. This was purified by MPLC (Merck 9385 silica, 40-60% EtOAc in 
hexane) to give the title compound as a pale yellow solid after trituration with diethyl ether 
(300mg, 26%). 

'H-NMR (300MHz, DMSO): 6 = 1.47 (s, 9H), 2.06 (s, 3H), 2.42 (m, 2H partially obscured 
30 by DMSO), 2.58, 2.79 (m, 2H), 3.48- 4.32 (m, 8H), 4.48 (m, IH), 4.99 (m, IH), 5.39 (dd, 
IH), 6.02 (s,lH), 6.85 (s, IH), 7.28- 7.53 (m, 3H), 8.78 (s, IH). 
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MS:ESP*(M+H)* = 577. 



Example 55; SrSVasoxazol-3-vl-aminQmcthvn -3-f3-fluoro-f4-f 1 -r2m.SVhvdroxv-3- 
methvlsulfonvlpropanovl>-1.2.S.6-fetrahvdropvrid-4-v nphenvnoKazolidm-2-one 
5 Example 54 (14Qmg, 0.29mM), was stirred in dichloromethane (10ml), and 3- 

chloropeioxybenzoic acid (57-86%, 0.1 7g, 0.76mM), was added portionwise. The solution 
was stiired for 3hr. Excess dichloromethane was added and this was washed with saturated 
NaHCO, solution, dried (MgSO^) and the solvent removed by evaporation and purified by 
bondelute (Merck 9385 silica, 70-100% EtOAc in hexane) to give the title compound as a 
10 white powder after trituration with diethyl ether (56mg, 27%). 

H-NMR (300MHz, DMSO): 6 = 2.41 (m, 2H partiaUy obscured by DMSO), 3.02 (s, 3H), 
3.41 (m, 4H partially obscured by water), 3.49- 3.86 (m, 3H), 3.86- 4.36 (m, 3H), 4.72- 4.95 
(m, 2H), 5.95- 6.10 (m, 3H), 6.54 (t, IH), 7.27- 7.57 (m, 3H), 8.39 (s, IH). MS: ESP* 
(M+H)* = 509. 

15 

Example 56: 5fSVTs oxazoI-3-ylamiiiometh vl-3-l3-fliioro-4-r 1 -r2-phnsphorvlacetvn- 
1.2.5.6-tetrahydropyrid-4-yRphenyl]oxazolidin-2-one 

Trifluoroacetic acid (5.0ml) was added dropwise at room temperature to a stirred solution of 
Ref(^ence Example 23 (250mg, 0.41mmol) in dichloromethane (5.0ml). The resulting 

20 solution was stirred at room temperature for 1 0 min then evaporated to a pale yellow gum. 
Trituration with diethyl ether gave the title compound (200mg, 98%) as a pale yellow solid. 
'H-NMR ( 300MHz, DMS0-d6 + CD3COOD): 6 = 2.30-2.50 (m, 2H), 3.40 (d. 2H). 3.52 (t) 
& 3.61 (t) (2H), 3.76 (dd, IH), 4.05 (m, 2H), 4.10 (t, IH), 4.51 (t, 2H), 4.77-4.90 (m, IH), 
5.90-6.00 (m, 2H), 7.20-7.37 (m, 2H), 7.43 (d, IH), 8.30 (d. IH). 

25 MS:ESP'"(M+H)*=497. 

The starting material was prepared as follows : 

Reference Example 23 : 5f S'>-Isoxazol-3-vlaminomethv l-3-r3-fluoro-4-n -f2-t- 
butOXVPhosDhoTvlacetvn-1.2.5.6.tetrahvdropvrid -4-vnphenynoxazolidm-2-nTie 
30 Di-tert-butyl N,N diethylphosphoramidite (5 03mg, 1 .88mmol) was added dropwise at room 
temperature, under an atmosphere of nitrogen, to a stirred suspension of Example 5, (600mg, 



wo 00/21960 PCT/GB99/03299 

■X. ; 

-121- 

1.44inmol) and IH-tetrazole (303mg,4.33minol) in tetrahydrofiiran (20nil). The resulting 
mixture was stirred for 1 hr then a further 224mg phosphoramidite was added and the 
reaction stirred for 1.5 hr. The reaction was then cooled to -4(y*C and treated portionwise with 
3-chloroperoxybenzoic acid (750mg 70% strength, 3.0mmol). The reaction was stirred at -40 

5 to -20°C for Ihr then diluted with dichloromethane (60ml), washed succesively with 10% 
aqueous sodium bisulfite solution, sat. sodium bicarbonate solution and water, dried over 
magneshun sulfate and evaporated to give a colourless oil. Purified by flash chromatography 
(Merck 9385 silica, 5% methanol / dichloromethane) to give ±e title compound (550mg, . 
63%) as a colourless foam. 

10 'H-NMR ( 300MHz, DMSO-d6): 5 = 1.42 (s, 18H), 2.40-2.60 (m, 2H), 3.44 (t, 2H), 3.57 (t) 
& 3.66 (t) (2H), 3.81 (dd, IH), 4.10 (m, 2H), 4.16 (t, IH), 4.60 (t, 2H), 4.83-4.95 (m, IH), 
5.95-6.05 (m, 2H), 6.56 (t. IH), 7.27-7.44 (m, 2H), 7.50 (d, IH), 8.38 (d, IH). 

EMmple S7t SrS V.lsnYazol.3-vl.aininomethvi-3-(3.5-dmaoro-4-n-f2fSV 
15 acetQYvpropa novn-1.2.S.6-t<>trflhvdropvr^d^-vnDhenvnoxazo]idin-^Qne 

Trifluoroacetic acid (2.0ml) was added dropwise at room temperature to a stirred solution of 
Reference Example 24 (167mg, 0.28mmol) in dichloromethane (2.0ml). The resulting 
solution was stirred at room temperature for 30 min then evaporated to a colourless gum. 
Trituration with diethyl ether gave flie title compound (1 14mg, 82%) as a colourless solid. 
20 'H-NMR ( 300MH2, DMSO-d6): 8 =. 1.27-1.40 (m, 3H), 2.05 (s, 3H), 2.24-2.50 (m, 2H), . 
3.42 (m, 2H), 3.57-3.77 (m, 2H), 3.81 (dd, IH), 3.95-4.10 (m. IH), 4.10-4.30 (m, 2H), 4.84- 
4.96 (m, IH), 5.32-5.50 (m, IH), 5.87 (m, IH), 6.00 (s. IH), 6.56 (t, IH), 7.34 (d, 2H). 8.40 
(s, IH). MS: ESP* (M+H)'^=491. 

25 The starting material was prepared as follows: 

Tteference Rxample 24: 5mVrN-Isoxa7 i^1-'^-v1-N-terthutoxvcarbonvn-aminomethvl-3-f3.S- 
difluoro-4-n-f2rSVacetnxvpropanovn-1.2.5.6-tetra bvdropvrid-4-vlfahenvlVoxazolidin-2-Qne 
(S)-2-Acetoxypropanoyl chloride (65mg, 0.43mmol) was added dropwise at room temperature 
to a stirred suspension of Reference Example 10 (200mg, 0.39mmol) and NJ^ diisopropyl 

30 ethylamine (106mg, 0.82mmol) in dichloromethane (10ml). The reaction was stined at room 
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temperature for 2 hr then purified by flash chromatography (Merck 938S silica, ethyl acetate / 
iso-hexane (7/3)) to give the title compound (177mg, 77%) as a colourless solid. 
•H-NMR (300MHz, CDClj): 5 = 1.45-1.52 (m, 3H), 1.57 (s, 9H), 2.14 (s, 3H), 2.42-2.62 (m, 
2H), 3.69 (t, 2H), 3.80 (dd, IH), 3.93-4.20 (m, 2H), 4.20-4.26 (m, 2H), 4.37 (dd, IH), 5.04- 
5 5.16 (m, IH), 5,37-5.55 (m, IH). 5.81(m) & 5.89 (m) (IH), 6.90 (s(br), IH), 7.16 (d, 2H), 
8.27 (s. IH). MS: ESP* (M+H)*= 591. 

Example S8: 5(SVTsoYazol-3-vl-aminQmethvl-3-f3.5-difliioro-4-n-f2fSV 
hvdroxvpropanovlV1.2.5.6-tetrahvdropvrid-4-vnphenv noxazolidin-2-nne 

1 0 Example 57, (80mg, 0. 1 6mmol) in 4.0ml of a saturated solution of ammonia in methanol was 
stirred at room temperature for 1 8 hr then the resulting clear solution evaporated to a 
colomrless gum. Trituration with diethyl ether gave the title compound (59mg, 80%) as a 
colomrless solid. 

*H-NMR ( 300MHz, DMSO-d6): 5 = 1.20 (m, 3H), 2.20-2.45 (m, 2H), 3.40-3.65 (m, 2H), 
15 3.72 (m, 2H), 3.82 (dd, IH), 3.98-4.37 (m, 3H), 4.40-4.45 (m, IH), 4.92 (m, IH), 4.96(d) & 
5.03 (d) (IH), 5.88 (m, IH), 6.00 (s, IH), 6.55 (t, IH), 7.33 (d, 2H), 8.40 (s. IH). MS: ESP"" 
(M+H)*= 449. 

Example 59: 3-f4-n-ff2^-23-DihvdroxvpropanovlV1.2.S.6-tctrahv dropyrid-4-vl)-3^ 
20 difluorophenvlV.SfSW3-methvlisothiazol-S-vlaminomethvnQXflTOlidin-2-oiie 

Using essentially the technique of Example 20, but starting from 3-(4-(l-(2,2-dimethyl-l,3- 
dioxolan-4(S)-ylcarbonyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(A^-(f- 
butoxycarbonyl)-3-methylisothiazol-5-ylaminomethyl)oxazolidin-2-one (250 mg, 0.39 mM), 
25 and using a gradient increasing in polarity from 0 to 20% methanol in dichloromethane for 
chromatogr^hy, gave the desired product (92 mg). 

MMRXDMSQtd^ 5: 2.16 (s.3H); 229(m,lH); 2.37 (m,lH); 3.42 (t,2H); 3.47 (m,lH); 
3.55 (m,lH); 3.73 (m, IH); 3.76(dd, IH); 4.10 (m,2H); 4.14 (t,lH); 4.24 (m,lH); 4.36 
(t. IH); 4.68 (t, IH); 4.87 (m, IH); 4.97 (m, IH); 5.86 (s, IH); 6.97 (s, IH); 7.31 (d, 2H); 
30 7.38 (t, IH). MS fESPV 495 (MH^ for C^Uj^F^W^S 
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The intermediates for this compound were prq)ared as follows : 

'^.(/U^ .ri 2-Dimethvl-l .3-d inynlan-4(SVv1caihoiiv1Vl ■2.S.6-tetrahvdiiODvrid-4-vlV3.5- 

Hifliinrn phe.nv1V5rRVfA^-rf-hutoxvcaTh onvn.3-methvHsothiazol-S-vlaminomethvnoxazolidin- 

2- one 

5 Essentially the technique of the relevant intermediate for Example 20 was used, but starting 
ftom 5-(/-butoxycaitonylamino)isothiazoie (321 mg, 1.5 mM) as the amino component., gave 
the title product (221 mg). After chromatogrtq)hy on a 10 g silica Mega Bond Elut® column, 
the product was still impure, and was re-chromatographed by HPLC on a Hichiome 10 x 2.5 
cm RPB column, eluting with a gradient from 0 to 100% acetonitrile in water containing 0.1% 

1 0 formic acid. Relevant fractions were combined to give tiie desired product (265 mg). 
MS (ES¥V . 635 (MH^ for C30H34F2N4O7S 

S-f/-BiitnyvearhonvlaminnV3-methvlisothiazole 

Using essentially the technique of the relevant intomediate for Exanq)le 20, but starting from 
15 3-methyl-5-aminoisothiazole hydrochloride (1.5 g, 10 mM) as the amino component, gave the ; 

title product (950 mg) after chromatography. 
MS fESP^ : 215 (MlT) for CjHhNAS 

NMR rPMSQ-d^ ^ 5: 1.46 (s, 9H); 2.23 (s, 3H); 6.50 (s, IH); 11.07 (br, IH). 

20 E^cample 60! 3-(4-f 1 -f 3-Hvdro^vpropannvlV1 .2.5.6-tetrahvdroDvrid-4-vlV3.S- 
difluorophenyn-5fSWi soxazol-3-vlaminomethvnoxazolidtn-2-Qne 

3- (4-(l.(3-Hydroxypropanoyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)-5(R)-(Ar-(r- 
butoxycarbonyl)isoxa2X)l-3-ylaminomethyl)oxazoUdin-2-one (176 mg, 0.32 mM), was 
dissolved in dichloromethane (1 ml) and treated with trifluoroacetic acid (1 ml) at ambient 

25 temperature. After stirring for 10 minutes, the mixture was diluted wifli water (15 ml) and 
dichloromethane (15 ml), the organic layer separated, washed with water (2 x 15 ml), and 
dried (magnesium sulfate). Solvent was removed, and the residue triturated with diethyl ether 
to give the desired product (102 mg). 

NMR fPMSO-d^ ^ 5: 2.20 (m, IH); 2.28 (m, IH); 2.48 (m overlapped by DMSO, 2H); 
30 3.42 (br m overlapped by HA -^H); 3.55 (brm,~3H); 3.83 (t,lH); 4.01 (m, IH); 4.06 (m, 
2H); 4.81 (m, IH); 5.78 (s, IH); 5.92 (s, IH); 6.47 (br s, IH); 7.26 (d, 2H); 8.31 (s, IH). 
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The intermediate for this compound was prepared as follows : 

3-(4-fl-(3-HYdroxVPropanovlV1.2.5.6-tetrahvdropvrid^vlV3.S.diflunmph e nvlVSn?WV^^^ 
5 bwtQXYCai1)onvnisoxa7.ol-3-vlaminomethv noxazolidin-2-niie 

To a solution of 3-hydroxypropionic acid (45 mg, 0.5 mM) in W-dimethylfonnamide (2 ml) 
was added 3-(4-(l,2,5,6.tetrahydlXJpyrid-4-yl>3,5-difluoIDphenyl)-5(RHi^^.(^buto 
caibonyl)isoxazol-3-ylaminomethyl)oxazolidin-2K)ne hydrochloride (256 mg, 0.5 mM, 
reference example 10), and 0-ben2otria2ol-l-yl-Agv,Ar,Ar.tetrame%luronium 

10 hexafluorophosphate (190 mg, 0.5 mM). The mixture was cooled to 0°, 

iV;//-diisopropylethylamine (129 mg, 1 mM) added, and the mixture stirred 1 S hours, allowing 
the temperature to rise to ambiait. The mixture was poured into a mixture of ethyl acetate (40 
ml) and water (40 ml), the organic layer separated and washed with aqueous sodium 
dihydrogen phosphate (2%, 40 ml), sodium bicarbonate (40 ml) and brine (40 ml). Solvent 

15 was removed, and the residue chromatographed on a 10 g silica Mega Bond Elut® column, 
eluting with a mixture of 2.5% methanol m dichloromethane. Relevant fractions were 
combined and evaporated to give the title product (203 mg). 

mmmSQid^ 6: 1.47 (s,9H); 2.28 (m,lH); 2.37 (m,lH); 2.54 (m overlapped by 
DMSO, 2H); 3.66 (br m, 4H); 3.86 (dd, IH); 3.95 (dd, IH); 4.08 (m, IH); 4.17 (m, IH); 
20 4.26 (dd, 2H); 4.53 (m, IH); 5.02 (m, IH); 5.87 (s, IH); 6.86 (s, IH); 7.33 (d, 2H); 8.82 (s, 
lH).MaXESE): 549 (MHO for Q^^HjoF^NA 

Examplft 61 

The following illustrate representative pharmaceutical dosage forms containing a conq>ound 
25 of the formula (I), an in-vivo hydrolysable ester or a phannaceutically-acccptable salt thereof 
including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compound X), for therapeutic or prophylactic use in humans: 



30 
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(a) Tablet I fflgZtabkt 

Compound X 500 

Lactose Ph.Eur.. 430 

Croscarmellose sodium 40 

5 Polyvinylpyirolidone 20 

Magnesium stearate 10 

(b) laMsUI mgZtahlet 

Compound X 100 

Lactose Ph.Eur 179 

10 Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

(c) labMin xngMM 
Compound X 50 

15 Lactose Ph.Eur 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone.... 6 

Magnesium stearate 3 

(d) Tablet IV mg^tabl^ 
20 Compound X 1 

Lactose Ph.Eur 92 

Croscarmellose sodium 4 

Polyvinylpyrrolidone 2 

Magnesium stearate 1 

25 (e) Capsule mg/Q8PSttlg 

Compound X 10 

Lactose Ph.Eur 389 

Croscarmellose sodium 100 

Magnesium stearate 1 

30 
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(f) Iniection T 

Compound X 50% 

Isotonic aqueous solution to 100% 

(g) Iniection n (e.^. hnl»k} 

5 Compound X 10% wAr 

Isotonic aqueous solution to 100% 

(h) Infection m 

Compound X 5%w/v 

Isotonic aqueous solution to 100% 

10 (i) Iniection IV fe.^. infusion^ 

Compound X 1% y,/y 

Isotonic aqueous solution to 100% 



Buffers, phaimaceutically-acceptablc surfactants, oils or cosolvents such as polyethylene 
1 5 glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
complexing agents such as a cyclodextrin (for example, hydroxy-propyl P-cyclodextrin or 
sulfo-butyl-ether p-cyclodextrin) may be used to aid foimulation.. Also, improvements in 
aqueous solubility, if desired, may be achieved, for example, by conjugation of a con^und 
of formula (I) with a phospholipid (such as a (phospho)choline derivative) to form a micellar 
20 emulsion. 

Mote : The above fonnulations may be obtained by conventional procedures well known in 
the pharmaceutical art, for example as described in '•Remington : The Science & Practice of 
Pharmacy" Vols. I & n (Ed. A.R.Gennaro (Chainnan) et al; PubUsher : Mack PubHshing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and "Pharmaceutics - The Science of 
25 Dosage Form Design" (Ed. M.E.Aulton; PubUsher : Churchill Livingstone; first pubUshed 
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for racample to 
provide an enteric coating of cellulose acetate phthalate. 
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CLAIMS : 

What is claimed is : 

1 . A compound of the foraiula (I), or a pharaiaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, 



wherein 

HET is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms independently 
selected from N, O and S, which ring is optionally substituted on an available carbon atom by 
10 1 or 2 substituents independently selected from (l-4C)alkyl, amino, (l-4C)alkylamino, (1- 
4C)alkoxy, (l-4C)alkoxycarbonyl and halogen, and/or on an available nitrogen atom 
(provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
or 

HET is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, which 
15 ring is optionally substituted on any available C atom by 1, 2 or 3 substituents independently 
selected from (l-4C)alkyl, amino, (l-4C)alkylamino, (l-4C)alkoxy, (l-4C)alkoxycarbonyl 
and halogen; 

Q is selected from Ql to Q9 :- 



O 

A 

Q— N O 




5 



(D 



20 




Ql 



Q2 
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Q3 Q4 Q5 Q6 




Q7 Q8 Q9 

wherein and R' are independoitly hydrogoi or fluoro; 

wherein A, is carbon or nitrogen; B, is O or S (or, in Q9 only, NH); X, is O, S orN-R' 
10 (wherein R' is hydrogai, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 

in Q7 each A, is independently selected from carbon or nitrogen, with a maximxun of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms 
(when A, is carbon), and linked in the 5-membered ring via fixe specified carbon atom, or via 
A, when A, is carbon; Q8 is linked toT via either of the specified carbon atoms in the 5- 
1 5 membered ring, and linked in flie benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

wherein T is selected from the groups in (TA) to (TD) below (wherein ARl , AR2, AR2a, 

AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl and CY2 are defined hereinbelow); 
20 (TA) T is selected from the following groups :- 

(TAa) ARI, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 

(TAb) AR1-CH(0H), AR2-CH(0H)-, AR3.CH(0H)-; 

(TAc) ARl-CO-,AR2-CO-,AR3-CO-.AR4-CO-; 

(TAd) AR1-0-, AR2-0-, AR3-0-; 
25 (TAe) AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- (q is 0, 1 or 2); 

(TAf) an optionally substimted N-linked (fiiUy unsaturated) 5-membered heteroaryl ring 

system containing 1, 2 or 3 nitrogen atoms; 
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(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to die linking position; or 

(TB) T is selected from the following groups :- 
5 (TBa) haloor(l-4C)alkyl 

{optionally substituted by one or more groups each independently selected from hydroxy, (1- 

4C)alkoxy, (l-4C)aIkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycaibonyl, -NRvRw, (1- 

6C)alkanoylamino, (l-4C)alkoxycaibonylamino, N-(l-4C)alkyl-M-(l-6C)a]kanoylamino, (l- 

4C)alkylS(0)q- (q is 0, 1 or 2), CYl, CY2 or ARl}; 
10 (TBb) -NRv'Rw' ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 

nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 

(TBd) R"CO- , R"^(OV (q is 0, 1 or 2) or R'^CS- 
15 wherein R'" is selected from the following groups :- 

(TBda) CYlorCY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaniinocarbonyl)ethenyl, 2-((l. 

20 4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 
4C)alkylS(0)pNH- or (l-4C)alkylS(0)p.((l-4C)alkyl)N- (p is 1 or 2)} ; 
wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv' is hydrogen, (1- 
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

25 CO- or (l-4C)alkylS(0)q- (q is 1 or 2); or 

(TQ T is selected from the following groups :- 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
30 sp' carbon atom; 
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(TCb) an optionally substituted 5-men.bered monocyclic ring containing 1 heteroatom 
selectedfromO.NandS (optionally oxidised), and linked viaaringnitrogenat^^ 

sp orsp carbon atom. whichmonocyclicringisfollysaturatedotherthanOvhere 
appropriate) at a linking sp' carbon atom; 

5 (TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or2 

heteroatoms independently selected fromO.NandS(optionaUy oxidised), and 1^^ 

nngmtrogen atom oraringsp' or sp^ carbon atom, which monocyclic ring is lully saturated 
other than (where appropriate) at a linking sp^ carbon atom; , 



or 



10 (TD) T is selected from the following groups :- 

(TDa) a bicyclic spiro-ring system containing 0. 1 or 2 ring nitrogen atoms as the only ring 

heteroatoms. the structure consistingof as. or 6.membered ring system (linked viaari^^ 
nitrogen atom or a ring sp^ or sp^ carbon atom) substituted (but not adjacent to the linking 

posmon)bya3-.4- or 5-memberedspiro-carbon-linked ring; which bicycUc ring systemic 
15 0) fiJ'ysaturatedotherthan(whercappn>priate)ataIinkingsp'caibonatom- 

(u) --tainsone-N(Rc)-grt,upintheringsystem(atleasttwocarbonatomsawayfrom 

thehnkingpositionwhentheluJcisviaanitrogenatomoransp^carhonatom)orone-N(Rc)- 
gioup m an optional substituent (not adjacent to the linking position) and is 

(iii) optionally further substituted on an available ring carbon atom; or 
20 (TDb) ^J-.8-or9-memberedbicyclicringsystem(linkedviaaringmtiogenatomoraring 
sp orsp ^^bonatom)containing0.1or2ringnitiogenatoms(andoptionaUyafurtherOor 

Snngheteroatom). the stiucti«econtainingabridgeofl.2or3carbon atoms; which bicyclic 
nng system is 

(i) fclly saturated other tta> (where appropriate) at a linking carton atom 
25 (..) "■«^0"e0.rShe,eroato».orone.N(Rc)-groupin,hering(a,.eaa.«™carb«. 

atoma away .ion, the linking position When the link i^viaamtrogen atom or an sp>oarl»n 
.torn) or one -N(Rc> group ir, an optional suhstituen, (not adjacent to the linking poaiaon) 

and is ^ 

(iii) optionaUy further substituted on an available ring carbon atom- 
30 ' 

wherein Rc is selected from groups (Rcl) to (Rc5) 
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(RcJ) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 

trifluoromethyl, ( 1 -4C)alkoxycarbonyl, 

phenyl [optionally substituted by up to three substituents independently selected from (1- 
5 4C)alkyl {optionally substituted by one substituent selected independently from hydroxy, 
trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2),.(l-4C)alkoxy, (l-4C)alkoxycarbonyl, 
cyano, nitro, (l-4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, 
nitro, cyano, thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, 

dimethylaminomethyleneaminocarbonyl, di(N-(l-4C)alkyl)aminomethylimino, carboxy, (1- 
10 4C)alkoxycarbonyl, (l-4C)alkanoyl, (MQalkylSOjamino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl} , (2-4C)alkynyl, (l-4C)alkanoylamino, oxo 
(=0), thioxo (=S), (l-4C)alkanoylamino {the (l-4C)alkanoyl group being optionally 
substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4Qalkyl group being 
optionally substituted by one or more groups independently selected from cyano, hydroxy and 
15 (l-4C)alkoxy}, -CONRvRw, 

-NRvRw, trifluoromethoxy, baizoylamino, benzoyl, phenyl {optionally substituted by up to 
three substituents independently selected from halo, (l-4C)alkoxy or cyano} , furan, pyrrole, 
pyrazole, imidazole, triazole, pyiimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
tiiiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, halo-(l- 
20 4C)allQrl, (l-4C)alkanesulfonaniido, -SOjNRvRw [wherein Rv is hydrogen or (MQalkyl; 
Rw is hydrogen or (l-4C)alkyl]], 

(l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (l-6C)alkyl 
chain, optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy and fluoro, and/or optionally monosubstituted by oxo, - 

25 NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], (1- 

6C)a]kanoylamino, (l-4C)alkoxycarbonyIamino,M-(l-4C)alkyl-N-(l-6C)alkanoylamino, (1- 

4C)alkylS(0)pNH- or (l-4C)alkylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 

(Rc2) R"CO- , R'^SOj- or R"CS- 

wherein R" is selected from (Rc2a) to (Rc2e) :- 

30 (Rc2a) ARl,AR2,AR2a,AR2b,AR3,AR3a,AR3b,AR4,AR4a,CYl,CY2; 
(Rc2b) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 
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hydrogen or (l-4C)alkyl; Rw is hydrogen or (MQalkyl], ethenyl, 2-(l-4C)alkylethenyI. 2- 
cyanoethenyl. 2-cyar.o-2-((l-4C)aIkyl)ethenyl, 2-nitroethenyl. 2-nitro-2-((l-4C)alkyl)ethenyl. 
2-((l-4C)alkylaminocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl. 2-(AR2)ethenyl. 2-(AR2a)ethenyl; 
5 (Rc2c) (l-lOQalkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected fiom hydroxy. (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy.(I.4C)aIkoxy-(l-4C)alkoxy. (MQalkanoyl, phosphoryl [-0-P(0)(OHi„ and 
mono- and di.(MC)alkoxy derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(l- 
10 4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one gioup 

selected from carboxy, phosphonate [phosphono. -P(0)(OH),. and mono- and di-(l-4C)alkoxy 
derivatives thereofj. phosphinate [-P(OH), and mono- and di-(1.4C)alkDxy derivatives 
thereof], cyano, halo, trifluoromethyl. (MQalkoxycaibonyl, (MQalkoxy-Cl- 
4C)alkoxycarbonyl. (l-4C)alkoxy-(1.4C)aIkoxy-(MC)alkoxycaxbonyl. (MQalkylamino. 
15 di((l-4Qalkyl)amino, (l-6C)alkanoylamino. (MQalkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino. (MQalkylaminocarbonyl, di((l-4C)alkyl)aminocarbonyl. (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l,-4C)alkylS(0)pNH., 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-. (l-4C)alkylS(0)q- [the (MQalkyl gn>up of (1- 
4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy. (1- 
20 4C)alkoxy. (l-4C)alkanoyl. phosphoryl [-0-P(0)(OH),. and mono- and di-(l-4C)alkoio. 
derivatives thereof], phosphiryl [.0-P(OH), and mono- and di-(l-4C)alkoxy derivatives 
thereof), amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycaibonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy. (1- 
4C)alkyIamino, di((MC)aIkyl)amino, (l-6C)alkanoylamino, (MQalkoxycarbonylamino. N- 
25 (l-4C)aIkyl-N-(1.6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l. 

4C)alkyl)aminocarbonyl, (l-4C)alkylS(0)pNH.. (l-4C)alkylS(0)p-((l-4C)alkyl)N-, (1- 
4C)alkylS(0)q.. AR1.S(0V > AR2.S(0)q- . AR3-S(0)q- and also AR2a. AR2b, AR3a and 
AR3b versions of AR2 and AR3 containing groups], CYl. CY2. ARl, AR2, ARB, ARl-a 
AR2-0., AR3-0-. AR1-S(0)q- , AR2.S(0)q- . AR3-S(0)q- . ARl-NH, AR2-NH-. AR3-NH- 
30 (p is 1 or 2 and q is 0. 1 or 2). and also AR2a. AR2b. AR3a and AR3b versions of AR2 and 
AR3 containing groups}; 
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(Rc2d) R"C(0)0(l-6C)alkyl wherein R" is ARl, AR2, (l-4C)alkylamino(the (1- 
4C)alkyl group being optionaUy substituted by (l-4C)alkoxycarbonyl or by carboxy), 
benzyloxy-(l-4C)alkyl or (l-10C)alkyl {optionally substituted as defined for (Rc2c)}; 
(Rc2e) R"0- wherein R'^ is benzyl, (l-6C)alkyl {optionally substituted as defined for 
5 (Rc2c)},CYl,CY2orAR2b; 

(Rc3) hydrogen, cyano, 2-cyanoe1henyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-(Cl- 
4C)alkylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-mtroethenyl, 2-mtro-2- 
((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 



wherein is -OR", -SR". -NHR"and -N(R")2 ; 

wherein R" is hydrogen (when X" is -NHR"and -N(R")2), and R" is (l-4C)alkyl, phenyl or 
AR2 (when X" is -OR", -SR" and -NHR"); and R'* is cyano, nitro, (l-4C)a]kylsulfonyl, (4- 

15 7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 
(Rc4) trityl,ARl,AR2,AR2a,AR2b,AR3,AR3a, AR3b; 
(Rc5) RdOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or 
RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyi, 

20 (l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy. hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, ARl, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 

25 wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
ARl is an optionally substituted 5- or 6-membered, fiiUy unsaturated (i.e with the maxhnum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
mdependently selected fi-om O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 



R16 




XOO 



(Rc3a) 



. wo 00/21960 

PCT/GB99/03299 

-134- 

B^vi.a»g carton a,om,o,ari„8„i^„g,„,„„ifa.^gi,^,^^^^^^ 
AM...apartaJlyhyd™ge„a.«,ve,sio„ofAM(U.AM^«^«3m^ 
the Ml. degree of m„a«m,So„). U-ked via a ri»g caAo„ a»m or Med via a rtng 
atom if tiK nng is not thereby qnatemised; 
5 AR2b is a iUlIy hydn,ge„ated verrion of AR2 (i... AR2 aystos having no nma«^on) 
linked via a ring caihon atom or linked via a ling nitiogn, atom; 
AM is an optionally subaimted 8-. 9- or ID^^nbered. fUlly nlsatnmted (i.e with the 

.»«.m™ degree of nnsatur«io„)bicycliche,eroa,yl ring contaimng up tofonrheteroato^ 
m^endently selected irom O. N and S (but not containing any OO. 0-S or S-S bonds), and 
10 hnked vta a ring carbon atom in either of the tings comprising the Wcydic syst«n- 

AR3a ts a partially bydrogenat^i version of AR3 (i.e. AS3 syst«„s r«aini.g s^n^ but no. 
the m. degree of unsaturaUon), Staked via a ring c«bon «om, or linked via a ring nitrogen 
atom ,f the ring is not thereby quatendsed. in eith« of the rings comprising the bicyclic 
system; 

15 AMb is a fidlyhydrog^uted version of AS3 (i.e. AM systems having no unsaturation) 

httod v.a a ring carixm «om. or linked via a ring mitogen atom, m eiflter of the rings ' 

comprising the bicyclic system; 

AK4 is an optionally substituted 13- or 14-membe,ed, iiUly unsatutated (i.e with the 

maxmrumdegreeof unsaturation) tricycUcheteroatylringc^ttainmguptofourhetero^^ 
20 mdependently selected irom O. N a,», S (but not containing any OO. „, S-S botKls), and 
Imked va a ring cari»n atom m any of the rings comprising the tricyclic syston- 

ts a partially hyd„,gena,ed version of AR4 O-e. AR4 systems retaining some, but no. 
fl» m. degree of m^aturatton). linked via a ring carbon atom, or Imked via a ring nit^gcn 

«omtftheringisno.fl«r.by^sed.inanyoftheringscomprisingft^ 
25 CYl .8 an optimally substimted cyclobu^-l. cyclopenty] or cyclohexyl ring; 
CY2 is an optionally substituted cydopentenyl or cyclohcxenyl ring 

2. A compound of the fonnula (1). or a phannaceutically-aceptable salt or an in-vivc. 
y^olysablees.erd,ereof;asclaimedinclaim 1 whereto T is an opdonally substituted N- 
lmked(fcUyunsatura.ed, 5-membe,ed he^roaryl ring sys.™ containing 1.2„r3 ni^gcn 
atoms (group (TAf)) selected flom a group of fommla (TAfl) to (TAK) :- 
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(TAf4) (TA15) (TAf6) 

wherein: • 

R* is selected (independently where appropriate) from hydrogen, ( 1 -4C)alkyl, (1- 

10 4C)alkoxycarbonyl, (l-4C)alkanoyl, carbamoyl and cyano; 

R* and R^ are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
4C)aIkoxy, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)alkanoyl. (l-4C)alkoxycaibonyl, (2- 
4C)alkanoyloxy-(l-4C)alkyl, benzoxy-(l-4C)alkyl, (2-4C)alkanoylamino, -CONRvRw, - 
NRvRw and (MQalkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (l- 

15 4C)alkoxy, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (MQalkoxycarbonyl, (l-4C)alkanoylamino, 
-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (MQalkyl; Rw is hydrogen or (1- 
4C)alkyl}; 

or R"* is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R^ and R' is selected from the above list of R* and R^ values, and the other is 
20 selected from one of the groups in (TAfa) to (TAfc) below > 
(TAfa) a group of the formula (TAfal) 
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(TAfal) 



wherein Z»is hydrogen or (MQalkyl; 
X»»d V indq«„d««ly i,^,^, „^C)aliy,. (MC)alkoxyoart»nyI 

5 baio, cy.no. (MC)aBcy,S(0,,. «, i. o, 1 .2). RvRwNSO,. ttfI„o„n>«hyl " 
P»W>u„„«hy,. m^y, "--CONRvRw We^R,,,,^,^„(,^ 
Rw IS hydrogen or (MQalkyl); or 

one of X" and r U «lecw fiom ttrc above lis, of X» and V- values, and otter « 

selectedfran phenyl. phenyIcarbonyl.^(0),^,he„yl(, is 0. 1 „2) M- 
10^h»y^w,a.,„,^pfc^^,„^^,_^^^^^^^^^^^^ 

N<A1^ caAanroy and (AR2,anUnosuIfo„y,; wh^in any pheny, ^ronp io (TAfa) n,ay be' 
ophonally snbad...ed by up » s„bs.imen,s independency seleeled torn (,^, 
cyano. tafluoromethyl, nitro, halo and (l-lC)alkylsulfonyl; 
m/b) an acetylene of the formula -.-H or -Ml^jalkyl- 
15 .X'.y-AR2, .X'.Y'.AR2a. -X'-Y'-AR^b, .X'.Y.-AR3. -X.-Y'-ARJa or-X'-y. 

Wherein X' is a direct bond or -CH(OH)- and 

20 <>rwhereinX'is-(CHO..or.CH(MeMCHO.-and 

■C(-0)0<CH)..or-S(OV(CHJ.-i 

orwhereiDX' is-CHA.-CH^-or^((l^C)alkyl).aad 

Y' is .C0-(CHO„.. -CONHKCHd.- or -Q^jNHKCHJ.. ; and addid™,a|,y Y' is 

C^N( MQalkyO. ^ ""-^ » » 2 or 3; „ is 0, ,, 2 o, 3 and , is 0. 1 or 2, and when Y' 
IS -{CHJ.-NH-(CHJ.. each m is independently selected ftom 0, 1, 2 or 3. 

3. A compound of the fom.„la ffl. or a phamuceuticallyacceptable saH. o, an i^vivo- 
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hydrolysable estw thereof, as claimed in claim 1 wherein T is a 7-, 8- or 9-membered bicyclic 
ring system containing a bridge of 1, 2 or 3 carbon atoms (group (TDb)) selected from a group 
defined by the ring skeletons shown in formulae (TDbl) to (TDbl4) :- 

T-membercd ring skeletons 

<0 °c> ^ ^ 

[4.1.0) [3.2.0] 13.1.11 12.2.1] 

(TDbl) (TDb2) (TDb3) (TDb4) 



S-membered ring skeletons 



CO 

[3.3.0] 
(TDbS) 




[4.2.0] 
(TDb6) 



^ 



[4.1,1] 
(TDb7) 



[3.2.1] 
(TDbS) 



[2.2.2] 
(T0b9) 



9-membered ring skeletons 

CO Cb 

[4.3,0] [5.2.0] 
5 (TDblO) (TDbll) 

wherein; 

(i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S 
ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position 

10 other than as part ofthe3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp^ or sp^ carbon atom 
(with the double bond, where appropriate, orientated in either direction) from any position in 
either ring [other than from a bridgehead position or from an sp^ carbon atom in the 4- 
membered ring in (TDb2), (TDb6) and (TDbl 1)]; 

1 5 (iii) one of the ring carbon atoms at a position not adjacent to the linkmg position, is 
replaced (other than when the ring contains an O or S heteroatom) by one of the following 




(4.2.11 [3.3.1] [3.2.2] 

(TDb12) (TDb13) (TDb14) 



i 
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^^c- M a. . bridgehead po.,on,, >cm.NHRc. =C(H)-N«^,^^ ^ 

^-^^"«-'P«onaI.y«.no.ordi^„edby(,-«)alky,];wi.ha,ep.™o.ha, 

position; and ^ 
W tt.ringsj.,e.is„p«^U,(a«her)s„bs«„,.edo„a„avaiWe™gcart»n^ 



10 

4. 



A««f*efon„«la(l),o,aph.™ac=u«oany-ac«p«esal,or,ni^^^^ 
and IS defined by fcimulaeCrci) to (TC4):- ^ ' » 

G— B, o 

L_l ;'<»-<^ 



15 



0.783 



{TC4) 



(TCI) (TC2) frc3) 

«i«inin(TC.,..>A.-B,-.>C(R<,.c„a^,^,Ois .0.,-S..-SoT;o,„r>NCRc, 

wbe^n.aC.,:„n.O, U..>A..BHS >C<^,„ >C<,^eHO.U.G. 

S-,-SO-,-SOj-or>N(Rc); 

^ in (TCI). ,TC2, and (TC4); „1. n, and ol are a. deSned hereinbefore • 

>A,-B,.is>N-CHrandGis>C(R")(R"),>co >C.OH >rnjr^ n. 
>C-Nnjr^,u „ ^' "'^"H.=<:-(l-4C)aIkoxy,>C=N-OH, 

>C-N.(MC)ahcoxy.>C=N.NH-<I-4C)alkyl>ON-N(a-4C)alkyl),(fteta,h™(,. 
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4C)alkyl groups above in G being optionally substituted by hydroxy) or >C==N-N-CO-(l- 

4C)alkoxy; wherein > represents two single bonds; 

Rq is hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 

Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 

5 R" is hydrogen, (l-4C)alkyl. fluoro(l-4C)alkyl, (l-4C)alkyl-thio-(l-4C)alkyl or hydroxy-(l- 
4C)alkyl and R'' is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherein m2 is 0, 1 or 2; 
and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be 
optionally further substituted on a carbon atom not adjacent to the link at >A3- by up to two 
substituents independently selected fi'om (l-4C)alkyl, fluoro(l-4C)alkyl (including 

10 trifluoromethyl), (l>4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 
and Rc is group (Rc2) defined in claim 1) or independently selected firom Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -0- or -S-); 

15 wherein AR is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
optionally substituted n^hthyl, optionally substituted 5- or 6-membcred heteroaryl; 
optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicyclic 
heteroaryl ring systems may be linked via an atom in either of the rings comprising the 
bicycUc system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked 

20 via a ring carbon atom and may be (partially) hydrogenated; and wherein Rc is as defined in 
claim 1. 

5. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claims 1 and 4 wherein T is (in the groups in (TCa) 
25 to (TCc)) defined by foraiulae (TC5) to (TCI 1) :- 




(TC5) (TC6) (TC7) 



A 
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Rt>HN, ^ Rc Rc-HN 



Rc ^ \^ 

(TC8) (TCP) (TCIO) (TCll) 

wherein Rc is as defined in claim 1. 

Rp1 R2 Q 

^ ^o 



Rp2 r3 I HET ) 



ao 

10 wherein HET is isoxazol-3-vl isoxayol s > j- . , 

^ ' 'so'^^zol-S-yl, l,2.4-oxadiazol-3-y]. isothiazol-3-yl U 4- 

phenyl. PtayHMOancyl. naphtty,, faa.. p^ie, „ 
P»p,^dazinc.p^aMe.isox.zo.e,„.a»,,i„.^^^^ 

0-4C,aB™oyl,„,p,,a„^.,2^C,a,kan.,,an^„,,^3«.^^^^ ^ 

«o^,e.«™.HpyHdoi™iaa.,.p^,o„^^^^^ 
pM«,az„..o»„taeor.aphU^to.,„rR..i,„fa=to^^^ 

25 «C)a]koxy;orphanna«„BcaUy-ac«paWesaltsthen»f. 
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7. A compound as claimed in claim 1 being : 
5(S)4soxazolO-ylaminomethyl-3-(3-fluoro-4-(3,6-dihydro-(2H>pyr^ 

yl)phenyl)oxazolidin-2-one; 
5 5(SHsoxazolO-ylaminomethyl-3-(3-fluon)-4-moipholinophenyl)-oxazolidi^ 
5(SHsoxazol-3-ylaminomethyl-3-[3-fluoro-4-(l-hydroxyacetyl4,2,5,6-^^^ 
yl)phenyl]oxazolidin-2-one; 

5(SHsoxazol-3-ylaminomethyl-3"[3-fluoro-4-(l-(2(S),3-dihydroxypro^ 
tetrahydropyrid'-4-yl)phenyl]oxa2olidin-2-one; 
10 5(SHsoxazol-3-ylaminomethyl-3-(3,5-difluoro-4-(l-hydroxyacetyl-l,2,5,6-^^ 
yl)phenyl)oxazolidin-2-one; 

5(S)-IsoxazolO-ylammomethyl-3K3,5-di£luoro-4-(l-(2(S),3-dihydrox^^ 

tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one; 

5(S)-(IsoxaTOl-3-ylaniinomethyl)0-(l-hydroxyacetyl-l,2,5,64etr^ 

15 yl)phenyl)oxazolidin-2-one; 

5(S)-(Isoxazol-3-ylaminome%l)-3-(l-(2(S),3-dihydroxypropanoyl)4,2,5,6-tefr^ 

4-yl)phenyl)oxazolidin-2-one; 

or a pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof. 

20 8. A process for the preparation of a compoimd of the formula (I) as claimed in claim 1 
or pharmaceutically-acceptable salts or in vivo hydrolysable esters thereof, which process 
comprises of (a) to (d):- 

(a) by modifying a substituent in or introducing a substituent into another compound of 
formula (I); 

25 (b) by reaction ofa compound of formula (EI): 

O 

A 

Q — N O 

^ ^'^^ Y 

(II) 

wherein Y is either (i) hydroxy; or (ii) a displaceable group 



i 



M 
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with a compound of the fonnula (HI) : 

HN(Pg)-HET 

m 

wherein Pg is a suitable protecting group; or 
5 (c) by reaction ofa compound of the formula OV): 

Q-z 

(IV) 

whereinZis an isoc3^te,amineorur^egn,upwia, an epoxideofthe formula (V): 

0 

H 
N 

10 

(V) 

(d) byreactionofacompoundofformulaOD wherein Y is an amino group with a 
compound of the formula (UIA) : 

Lg-HET 
(UIA) 

15 -^--Lgisaleavinggroupjandwhereinthevariablesareasde&edinclaimlu^^^ 
otherwise stated; and thereafter if necessary : 

(i) -movinganyprotectinggr.ups;(ii) fonningapharmaceuticaUy-acceptablesalt; (iii) 
tormmg an WMvohydrolysable ester. 




20 9 



A method for producing an antibacterial effect in a warm blooded animal which 
compnsesadministeringtosaidan^^ 

- Wd m Claims 1 to 7. or a pharmaceutically-a^^^^ 



25 10 



';«™P°'-*°f«>cfon»U.(033c.aimcdfaclai™sl.„7..,aphan„a«u«c^^^^ 
a«,«l«1,ori„.vivohydn,l,s*lc«,„U,e«oCf„r^asa™«Ucame«t 
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1 1 . The use of a compound of the formula (I) as claimed in claims 1 to 7, or a 
pharaiaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

12. A pharmaceutical composition which comprises a compound of the fomiula (I) as 
claimed in claims 1 to 7, or a pharmaceutically-accq)table saU or an in-vivo hydrolysable 
ester thereof, and a pharmaceutically-acceptable diluent or carrier. 
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